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ABSTRACT 
Non-Timber Forest Products (NTFPs) play a critical role for communities in the United States 
and across the globe. NTFPs include a diversity of plants and plant parts - from fruit, flowers and 
leaves to bark, and other parts – as well as fungi.  NTFPs provide materials for a multitude of 
uses, including food, medicine, housing, the arts, and ceremonies. In Hawai‘i, NTFPs were used 
extensively and continue to be important to subsistence practices and/or make major 
contributions to cash economies. The purpose of this research is to assess in Hawai‘i what 
contemporary forest plants are wild harvested, why, and by whom, as well as the social, 
ecological, and economic implications of wild plant harvest. Methods to identify key forest plant 
species and harvesters include interviews, the first analysis of the Department of Land and 
Natural Resources plant permit database, surveys of markets and cultural events, including an 
online structured survey of plant harvesters across the islands. Results illustrate the importance 
of connection to place and practice, that conservation methods can be utilized while harvesting, 
that introduced species can play key substitution roles in contemporary practices, and Hawaiians 
are key harvesters with many others who engage and contribute to Hawai‘i forests. The kuleana, 
enduring concern and blessing, of forest resiliency sits between harvesters and formal social 
structures of management. Native species are still being harvested for subsistence, educational 
and economic purposes. This NTFP research informs future policy decisions affecting the cross 
section of contemporary cultural, economic, and conservation values of Hawai‘i forests. 
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Introduction to  
Hawai‘i Non-Timber Forest Products 
A remembrance that the forest is our family.  
He keiki aloha nā mea kanu. 
Beloved children are the plants. 
It is said that plants are like beloved children, 
receiving much attention and care. 
(Pukui, 1983, 684) 
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Cover image: Maile (Alyxia stellata) shoot is caressed by a friend who is a maile gatherer and 
steward of the forest. Maile lei are worn during life celebration events such as ceremonies, 
weddings, birthdays, anniversaries, and graduations, thereby entwining itself with our memories 
in time. (Photo by Katie Kamelamela) 
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Introduction to Hawai‘i Non-Timber Forest Products: A Remembrance the Forest is Our Family 
Forests are locations that are dominated by trees and occur in a diversity of habitats 
spread across the landscape from shorelines to mountain tops. Non-Timber Forest Products 
(NTFPs) refer to wild plants and fungi harvested from forests and  play a critical role for 
communities in Hawaiʻi, the United States and across the globe (Shackleton et al. 2011, 
Chamberlain et al. 2018). Hawai‘i has a limited number of timber mills in the islands (Smith 
2016), and compared to the continental United States, the Hawaiʻi Timber industry is nascent 
(Hao 2007, Bishop 2013). For the purposes of this dissertation, it is important to note that wood 
products that are not used by the Timber industry, for example, wood that is used for turned 
bowls, firewood, and canoes, are included in the category of NTFPs.  Within this dissertation, I 
systematically catalog plant resources that are culturally and economically valued NTFPs in 
Hawaiʻi today, and demonstrate how NTFPS integrally enrich and punctuate celebratory 
moments of our lives within Hawai‘i.  
What are Non-Timber Forest Products?  
Non-Timber Forest Products (NTFPs) include plants and their leaves, stems, flowers, 
fruit, seeds, resin, bark, inner bark. Such resources are processed for food, medicine, building 
materials, music, and crafts. NTFPs are used for utilitarian, aesthetic, and spiritual purposes, 
such as ceremonies, family gatherings, performances, life cycle events and holiday celebrations. 
They can support subsistence practices and/or make major contributions to cash economies 
(Shackleton et al. 2011). They are harvested and used by people of all ages and socioeconomic 
classes, and play a key role in supporting cultural heritage, identity, and connection to place.  
The sustainable harvest of NTFPs can help conserve biocultural diversity and biological 
diversity, and can also make substantial contributions to local livelihoods, serving as a buffer 
against poverty (Cocks et al. 2011, Shackleton et al. 2011, Ticktin and Shackleton 2011).  
NTFPs are integral to the livelihoods of those who engage in the harvest of these 
resources and are useful to those who acquire products from the harvesters. Beer & McDermott 
(1989), who first coined and published the term Non-Timber Forest Products (NTFPs), stated 
that this category “encompasses all biological materials other than timber, which are extracted 
from forests for human use”. Belcher (2003) reviewed the definition of NTFPs by 51 
organizations and found that one-third disagreed with or had characterizations that varied from 
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the Beer & McDermott definition. Some of the elements included in the alternate definitions 
include gravel and rocks, functional aspects of forests such as absorbing water and sustaining the 
water table, carbon sequestration, and activities such as ecotourism. NTFPs can be found in both 
natural and managed forests. Most definitions also exclude industrial round wood and derived 
sawn timber, wood chips, wood-based panels and pulp.  Other terms analagous to NTFPs 
include, but are not limited to, minor/other/special/economic forest products, non-wood forest 
benefits, forest garden products, wild products, veld products, sustainably produced wood 
products, by-products of forests, non-wood goods and benefits, and secondary forest products.  
Belcher concluded that, collectively, research about NTFPs “embodies the sustainable 
development concept and seeks a ‘win-win’ solution to problems of conservation and 
development” (Belcher 2003, p. 167). This is important to highlight as the purpose for NTFP 
research because many studies that focus on NTFPs are conducted in rural areas being impacted 
by urbanization, land fragmentation, and shifts in policy that affect access to and availability of 
resources to users. In most rural areas, the gathering of NTFPs is still essential to upholding both 
the productive livelihoods of those who harvest the products and the quality of life of those who 
use the products. Therefore, finding solutions that can accomodate ongoing sustainable 
harvesting can contribute to the well-being of the people who live in rural communities. NTFPs 
are also important items for those who live in urban areas and do not have convenient access to 
forests.  
Study Purpose 
This dissertation is an assessment of the economic and cultural value of NTFPs in 
Hawaiʻi, with an emphasis on the cultural dimensions. While the islands are known for their 
multicultural background (Conrad 2004; Hori 2010), access to resources by Native Hawaiians 
for subsistence, cultural and religious purposes is guaranteed by the Hawai‘i state constitution, 
laws and case law (Foreman and Serrano 2012).  
Currently, there are only a handful of studies that describe Native Hawaiian plant 
gathering practices (Matsuoka et al. 1994; McGregor 1995a,b; McGregor 2007, Ticktin et al. 
2006, 2007; Blair-Stahn 2014). Studies with limited information on NTFP harvesting by other 
cultural groups are even more scarce. Obtaining a baseline of plants being harvested today is 
essential for the development of adaptive management strategies as well as continued access for 
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the sustainable harvest of NTFPs use: species, parts used, and use of plants from the household 
to large cultural events to distribution locations.  
This research has been carried out in connection with studies and reports prepared for the 
United States Forest Service and State of Hawai‘i Department of Land and Natural Resources 
Division of Forestry and Wildlife, where NTFP gathering is also inclusive of non-indigenous 
cultural and commercial uses.  Internationally, the U.S., in partnership with 11 other countries 
participate in the Montreal Process whereby the countries have agreed upon a set of criteria and 
indicators to assess the health of NTFPs and guide sustainable management of the resources 
(Alexander, et al, 2011). The findings presented in this dissertation fills a gap in research about 
NTFPs in the U.S. by providing information from primarily tropical forests in Hawaiʻi 
(Alexander 2011, Table 8; Emery et al. 2010, p.2). These studies point to the importance of 
NTFPs within Hawai‘i, through legal cannon laws that support subsistence practices of Native 
Hawaiians, but do not provide NTFP references, or data, as to what resources are important to 
Hawai‘i. No other state has tropical forests though there are United States territories that host 
tropical forests.  
Study scope 
 Native Hawaiian culture has had a connection with NTFPs for a millennium.  In 2015, 
Native Hawaiians ethnically make up from 20 to over 60% of the population on the main 
Hawaiian Islands (U.S. Census Bureau, 2015). Native Hawaiian practices are supported by the 
Hawai‘i State Constitution, administrative rules and case law (MacKenzie et al. 2015), Given the 
above, the focus of this study is largely, but not exclusively on Native Hawaiian use of NTFPs. 
The first set of data, presented in Chapter 1, is compiled from official Hawaiʻi State Division of 
Forestry and Wildlife plant permits for forest reserves from December 2011 to November 2017. 
This data provides species names, uses as personal, cultural, or commercial, and time of year for 
request.  
 To supplement information lacking in permits, such as why NTFPs are being collected 
and their frequency at cultural and commercial events,  I expanded my research, using multiple 
approaches and methodologies, from September 2014 to June 2017. In Chapter 2 I provide 
observation and documentation of  the use of NTFPs at cultural events; NTFPs sold at craft and 
farmer’s markets; and NTFPs sold through online sites.  
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Finally, in Chapter 3 semi-structured interviews with cultural practitioners and lei 
vendors and a structured online survey with self-identified NTFP harvesters provide 
demographic information as well as insights to harvesting practices not found in official permits.  
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Overview of Chapters 
In Chapter 1, I discuss data that I gathered, compiled and analyzed from official Hawai‘i 
State Division of Forestry and Wildlife plant permits for forest reserves. This is the first ever 
analysis of official plant permits for the State of Hawai‘i. The design of the study was inspired 
by Wehi and Wehi (2010) who utilized official permit data from the New Zealand Department of 
Conservation coupled with interviews of Maori weaving practitioners to identify cultural 
keystone species harvested on government lands, and how to integrate these species into 
management policies. The information I garnered from Hawai‘i permits included plant species, 
plant categories, volume of permits, and peak seasons, for requests made to Department of 
Forestry and Wildlife (DOFAW) branches on Hawaiʻi, Maui, Oʻahu and Kauaʻi from 2011 to 
2017. Unfortunately, official State permits do not solicit information about demographics and 
background of harvesters; their harvesting practices or their relationship with the resources and 
resource managers.  
As state and federal officials were interested in understanding cultural and commercial 
uses of NTFPs, the study was expanded to include cultural and distribution information not 
available in permits, and is presented in Chapter Two. I include observations of the uses and the 
distribution of NTFPs at cultural events advertised by the Hawaiʻi Tourism Authority as well as 
annual Japanese cultural festivities.  Observations were also conducted at distribution points such 
as farmer’s markets, craft fairs, and online. Information about species, uses, parts used and 
pricing were recorded and are reported and discussed.  
In Chapter 3, I look further into and present the demographics of NTFP harvesting - who 
is harvesting (age, gender, ethnicity, cultural identity, residence [current, previous]), when, why, 
and where plant gathering occurs. I review participant relationships with forests and resource 
managers (non-specific), how gathering occurs, how frequently and how people decide how 
much to harvest. I also provide information about why respondents continue to gather NTFPs, 
obtained from interviews with twelve practitioners and two lei vendors. With the information 
acquired from these interiews I designed a structured survey which I then distributed online to 
networks of known harvesters. This chapter provides background and in-depth information about 
the qualities of Hawai‘i NTFP harvester practices, the processes of harvesting, exchange and 
barter. The information presented is informative as to what, when, and how often participant 
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harvesters gather from the forest. This information alone is valuable to managers to understand 
the dynamics of the harvesting of NTFPs and the relationships that human communities develop 
with them. 
Overall Findings 
The conclusion presents my overall findings and recommendations. Briefly, the following 
are some highlights. I found that today (2019), there are 161 culturally and/or economically 
valued plant species that are being harvested from Hawaiʻi forests. Sixty-three of these species 
are native and of these, forty are endemic. Three of the endemic species are identified as 
threatened and only non-living plant parts are gathered for two of the three. Sixteen plant species 
were Polynesian introduced and eight-two were post-contact (1778) plant introductions. People 
initially learn their practices from family members, specifically the generation immediately 
above them (such as mother, father, aunty, and uncles), then, according to responses, expand 
their practice through their own experimentation and research. Historically Hawaiians gave their 
eldest child, known as the hiapo, to the grandparents. This child was usually trained by the 
grandparents in traditional and customary practices.  Therefore, grandparents were a primary 
source of knowledge for practitioners.  However, the practice of hānai by grandparents no longer 
routinely occurs (Pukui 1972, p.52). Participants shared they learn from formal institutions (such 
as school, university, and hālau hula) more frequently than from grandparents. Most reported 
gathering occurs on state lands rather than private lands. Harvesting occurs from the mountains 
to the ocean and in rivers. Harvesting of plants is critical to cultural celebrations marking rites of 
passage. As recorded in previous studies (Kamelamela 2011) this research affirms many 
harvesters observe conservation strategies including weeding, monitoring, and out-planting.  
My contribution of knowledge about kanaka (people),  ‘ohana (family), kaiāulu 
(community), pae ‘āina (archipelago), ‘ike no‘eau i nā lā‘au like ‘ole (botany), and maluō 
(conservation) point to the ongoing critical role that wild plants play in the lives of Native 
Hawaiians and other Hawai‘i residents. This study also confirms the importance of ensuring both 
continued access to and sustainable use of NTFPs. 
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Chapter One: Data Collection of Hawai‘i 
Non-Timber Forest Products  
How to sustainably monitor personal and commercial harvest  
 
E nihi ka hele i ka uka o Puna 
Mai ʻako i ka pua  
O lilo i ke ala o ka hewahewa 
 
Walk carefully in the upland trail of Puna 
Donʻt pick the flowers 
Or the path will become unrecognizable 
 
(Kanahele, 2011, p. 58-59) 
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Chapter 1 image: ‘Ōhi‘a lehua (Metrosideros polymorpha), a major canopy species within most 
of Puna and the main Hawaiian Islands.  Flower images represent the pō pua (thick dense of 
flowers) of the forests, how everywhere and overpowering the imagery can be to our senses if we 
do not heed their signs.   
(Photo by Katie Kamelamela) 
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Chapter 1: Data collection of Hawai‘i Non-Timber Forest Products 
Non-Timber Forest Products 
In Hawai‘i Non-Timber Forest Products (NTFPs) were used historically (Buck 2003; 
Gon 2008) and remain important today (Ticktin et al. 2006; Ticktin et al. 2007). As written by 
Buck (2003) NTFPs were documented to be utilized in everyday life events of food, houses, 
plaiting, twined baskets, clothing, canoes, fishing, games and recreation, musical instruments, 
war and weapons, religion, ornaments, as well as death and burial. What is written about Hawai‘i 
NTFPs gathered today is limited (Kamelamela 2011; Smith 2016 p.262) but oral traditions and 
continuing cultural customs, beliefs and practices, such as reflected in the above excerpt from the 
chant, E Nihi Ka Hele I Ka Uka O Puna (Kanahele 2011) provide insight about Hawaiian forest 
management practices.  
In this chapter, I aim to identify what NTFP species are being harvested from Hawai‘i 
Forest Reserves today, with the goal of providing baseline information that can be used to help 
understand sustainable use and influence policy. I start by first providing a context for NTFP 
harvest today. To do so, I briefly review the historical uses of NTFPs and associated land 
governance and management practices. I also discuss the commercialization of some NTFPs 
during the 19th and 20th centuries and provide an overview of the current legal and cultural 
context for harvest.  I then present data which identifies and quantifies NTFP species harvested 
in Hawai‘i as reported  from the first official analysis of  State of Hawaiʻi plant harvesting 
permits. As of 2016 (Smith 2016 p.262) there was no published list of NTFPs by the State other 
than common items such as bamboo (Bambusa vulgaris), mountain apple (Syzygium 
malaccense), banana (Musa spp.), coconut (Cocos nucifera), noni (Morinda citrifolia) and 
limited forest product prices on lands managed by the State (Case 2018).  Extending beyond the 
parameters of State Forest Reserves, Chapter 2 provides observations of NTFPs at cultural events 
and market surveys which provide a context for harvesting while in Chapter 3 in-person 
interviews and online structured surveys offers demographic and protocol insights to NTFP 
gatherings. A combination of these approaches identifies a much larger list of NTFPs used today 
on lands managed by the State, NTFP plant parts utilized, use of resource, and procedure of 
harvest than is currently known.  
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Historical context for NTFP harvesting 
Hawai‘i ecology  
Hawai‘i is the southernmost state in the United States, and the most isolated. The 
Hawaiian Archipelago was created from a volcanic hotspot millions of years ago, and now 
stretches over 1,500 miles, totaling of 4,112,388 acres.  The eight main high Hawaiian Islands 
(Ni‘ihau, Kaua‘i, O‘ahu, Moloka‘i, Lāna‘i, Māui, Kaho‘olawe, Hawai‘i) range from around 5 
million years old to still growing (active lava), making for highly diverse ecological and 
geographical zones (Ziegler 2002). Hawai‘i encompasses many forest ecosystems, from dry to 
mesic to subalpine (Table 1) with a mix of biota, floral threats, and historical cultural 
significance as highlighted by Juvic et al. (1998). Rainfall ranges from 204-10,271mm 
(Gimbelluca et al. 2013). Hawai‘i’s flora is unique, with 1,386 native vascular plant taxa (Imada 
2012), 90% of which are endemic (Wagner et al. 1999). Of the 503 Federal, Threatened and 
Endangered (T&E) Hawai‘i listings, 424 are plants (USFWS 2019).  
The Hawaiian system of land stewardship and tenure evolved in relation to the natural 
topography and biological resource zones on volcanic islands in the Pacific. The basic unit of 
management was the ahupuaʻa, or watersheds that radiate around the islands from mountain tops 
to shorelines and nearshore waters (Figure 1 renders the features of a typical ahupuaʻa). The 
Indices of Awards made by the Board of Commissioners to Quiet Land Titles in the Hawaiian 
Islands describe an ahupua‘a as follows: 
The typical form of an ahupua‘a was a strip running from the sea to the mountains and 
containing a sea fishery and sea beach, a stretch of kula or open cultivatable land and higher up 
its forest. All ahupua‘a had definite boundaries, usually of natural features, such as gulches, 
ridges and streams, and each had its specific name. (Office of the Commissioner of Public 
Lands of the Territory of Hawai‘i 1929). 
 
 
Table 1. Terrestrial ecosystems (ecological zone, elevation range, key factor, biota, threats, and cultural significance) adapted from 
Juvik and Juvik's Atlas of Hawaii (1998) p.121-129, section by Linda W. Pratt and Samuel M. Gon III. 
Ecological 
zone 
Elevation 
range 
Key 
factor 
Endangered plant 
species 
Biota Threats Cultural significance 
Alpine Desert >9,000 ft.  
(~3,000 m.) 
Frost 
common 
Maunakea and Haleakalā 
slverswords, ‘āhinahina 
(Agyroxiphium 
sandwicense subsp. 
sandwicense and 
macrocephalum) 
Above tree line, 
sparsely vegetated 
with dwarf native 
shrubs. Mountain 
summits are aeolian 
deserts populated by 
a few mosses, 
lichens, and grasses.  
Nonnative ungulates, such as 
mouflon sheep and feral goats; alien 
insects, such as the Argentine ants; 
some nonnative plant species. Human 
impacts include construction of roads 
and buildings, particularly 
astronomical observatories.  
Mauna Kea summit is the 
traditional realm of Poliahu, the 
snow goddess, and site of 
Keanakāko‘i, an extensive ad 
quarry used by Hawaiians for 
adze material. Haleiakalā’s 
alpine summit was the location 
where the demigod Māui snared 
the sun. Several heiau (religious 
sites) are present at alpine sites.  
Subalpine 
Forest, 
Woodland, 
and Shrubland 
6,000-9,000 
ft. (~2,000-
3,000 m.) 
Frost 
frequent 
a mint (Stenogyne 
angustifolia), a 
spleenwort (Asplenium 
fragile) 
Dry forests and 
woodlands on older 
cinder and pāhoehoe 
(smooth, unbroken 
type of lava) 
substrates; dry shrub 
lands of mix species; 
dry and mesic 
grasslands. 
Alien species; ungulates (mouflon, 
feral goats, sheep, and pigs); 
mongoose, feral cats, rats; insects 
such as Argentine ants and western 
yellow jackets; grasses and plants. 
Human impacts include cattle 
grazing, military training, fires, and 
roads.  
The ‘ua‘u (Hawaiian petrel, 
Pterodroma sandwicensis) and 
other seabirds, which nested in 
subalpine areas, were hunted by 
Hawaiians for food. Rock 
shelters, habitation caves, heiau, 
and sections of cross-island trails 
are also present.  
Montane Dry 
and Mesic 
Forest 
3,000-6,000 
ft. 
(~1,000-
2,000 m.) 
Frost 
infrequent 
Many tree species, such 
as a‘e (Zanthoxylum 
hawaiiense), and ma‘aloa 
(Neraudia ovata) 
Closed – and open-
canopy forests; 
remnant woodland 
of diverse mesic tree 
species occurs on 
leeward Haleakalā; 
shrub lands like 
those of subalpine 
zone.  
Ungulates (feral goats, sheep, pigs); 
rats; invasive, flammable grasses, 
such as fountain grass (Pennisetum 
setaceum) and kikuyu (P. 
clandestinum). Human impacts: 
severe disturbance by cattle grazing; 
logging, especially of koa (Acacia 
koa); development of associated with 
military training zones.  
One of the traditional resource 
zones of koa trees for canoe 
construction, plants for 
medicinal practices, and birds 
for feather work; not commonly 
visited except by kāhuna (priest, 
expert in any profession [male or 
female]) dedicated to these 
activities.  
Wet Forest 
and 
Woodland 
0-6,000 ft. 
(0-2,000 m.) 
Frost-free More than 50 plant 
species, including 
lobelioids (genera 
Clermontia and Cyanea), 
ha‘iwale (Crytandra 
species), endemic mints 
(Phyllostegia species), 
and ferns such as kihi 
(Adenophorus 
[Oligadenus] periens) 
 
Closed-canopy, 
dense tree-fern 
understory on 
Hawai‘i Island; also, 
open-canopy forests 
or woodlands. Rare 
bogs of mosses, 
sedges, grasses, and 
native shrubs.  
Feral pig, mongoose, feral cat; black 
and Polynesian rats; alien slugs; 
introduced plants, such as 
melastomes (Clidemia hirta, Miconia 
calvescens), banana poka (Passiflora 
mollissima), and strawberry guava 
(Psidium cattleianum). Clearing for 
agriculture and grazing, 
suburbanization.  
Traditional realm of Hawaiian 
gods (wao akua); not for casual 
human visitation. Source of 
plants used for fiber, weaving, 
clothing, medicines, and 
construction woods. Also, 
primary zone for bird collection 
for feather work. 
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Ecological 
zone 
Elevation 
range 
Key 
factor 
Endangered 
plant species 
Biota Threats Cultural significance 
Lowland Dry 
and Mesic 
Forests, 
Woodland 
0-3,000 ft. 
(0-1,000 m.) 
Frost-free Many trees and 
shrubs, 
including 
koki‘o (Kokia 
drynarioides) 
and Kaua‘i hau 
kuahiwi 
(Hibiscadelphus 
distans) 
Plains, lower slopes, dry ridge 
tops, and cliffs support 
grasslands; dry or mesic shrub 
lands; dry forests. More diverse 
mesic forests were once 
widespread, but now are rare.  
Feral goat introduced game 
animals, cats, mongoose, rats; 
alien invertebrates, especially 
ants; invasive alien plants, 
particularly fire-adapted 
grasses and introduced shrubs 
such as Christmas berry 
(Schinus terebinthifolia); 
wildfire. Many lowland areas 
were burned and cleared; 
today, cattle grazing, 
urbanization, and development 
continue.  
Forested zone was the realm of 
Hawaiian gods, especially Kū. 
Sandalwood exploitation of the 
early 1800s occurred in lowland 
mesic forests. Pili (Heteropogon 
contortus) a source of thatch 
material, were maintained by fire; 
medicinal plants and hardwoods 
were gathered. Some mesic areas 
were converted from forest to 
dryland kalo (taro, Colocasia 
esculentum) and ‘uala (sweet potato, 
Ipomoea batatas) agriculture.  
Lowland Dry 
Shrubland and 
Grassland 
0-3,000 ft. 
(0-1,000 m.) 
Frost-free Several, 
including 
remnant 
populations of 
ko‘oloa‘ula 
(Abutilon 
menziesii), and 
Achyranthes 
splendes var. 
rotundata.  
Natural vegetation now rare, but 
pili grasslands and ‘a‘ali‘i 
(Dodonaea viscosa) shrub lands, 
dry cliff vegetation, small 
patches of Hawaiian cotton 
(ma‘o, Gossypium tomentosum), 
and dwarf shrub lands. Open, 
dry woodlands of native trees 
once may have covered parts of 
this zone.  
Wildfire fueled by widespread 
alien grasses; alien shrubs also 
common. Feral goat, 
mongoose, and cats may be 
present. Much of this zone was 
altered; cattle grazing, irrigated 
agriculture, and development, 
particularly resort hotel 
construction and expanding 
urbanization, are ongoing.  
Except where springs allowed for 
habitation, this zone was sparsely 
occupied. The dry environment was 
ideal for burial ad storage caves, as 
along Leeward coasts of Hawai‘i 
Island, Maui, O‘ahu, and Kaua‘i. 
Coastal 0-100ft.  
(0-30 m) 
Sea spray ‘ōhai (Sesbania 
tomentosa) and 
dwarf naumaka 
(Scaevola 
coriacea).  
Vegetation: greatly influenced 
by proximity to ocean; many 
salt-tolerant species. Dwarf 
shrub lands, coastal forests; 
wetlands of native sedges are 
now rare.  
Most coastal areas, particularly 
where beaches occur, have 
been, and continue to be, used 
and altered by humans; many 
wetlands have been drained or 
modified; cattle grazing, 
development, and urbanization 
ongoing. Alien species: kiawe 
(Prosopis pallida); rats, cats, 
mongooses, and dogs, all of 
which harass nesting turtles, 
waterbirds, and seabirds.  
Coastal areas, the most densely 
populated lands in ancient times, 
continue to be important in 
Hawaiian culture, providing 
medicines, lei (garland) materials, 
and other resources. 
Table 1. (Continued) Terrestrial ecosystems (ecological zone, elevation range, key factor, biota, threats, and cultural significance) 
adapted from Juvik and Juvik's Atlas of Hawaii (1998) p.121-129, section by Linda W. Pratt and Samuel M. Gon III. 
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Ecological 
zone 
Elevation 
range 
Key 
factor 
Endangered plant 
species 
Biota Threats Cultural significance 
Multi-zonal 
communities 
Examples of 
successional 
rather than 
climax 
communities. 
Substrate 
age or 
conditions 
of 
disturbance 
influence 
vegetation 
more than 
climate or 
elevation.  
The plant ‘ihi mākole 
(Portulaca sclerocarpa), 
other endangered plant 
species found in ‘ōhi‘a 
dieback areas. 
Simple pioneer 
communities of 
‘ōhi‘a (Metrosideros 
polymorpha), native 
ferns, and lichens on 
young lava flows; 
fumarole 
communities of 
native mosses, 
lichens, ferns, 
sedges, and heat-
tolerant species.  
Recently introduced two-spotted 
leafhopper (Sophonia rufofasia) 
appears to be decimating uluhe 
(Dicranopteris linearis) on several 
islands; feral pig and alien plants 
interfere with natural succession in 
‘ōhi‘a dieback areas. Past 
reforestation established alien tree 
species in ‘ōhi‘a dieback areas; 
subdivision development and 
agriculture, particularly papaya and 
macadamia nut cultivation on recent 
lava flows.  
Ancient trail systems took 
advantage of natural lava 
courses. Young pāhoehoe flows 
provided numerous cave systems 
for habitation, storage, and 
burial. Fumaroles on Kīlauea 
volcano are believed to be 
manifestations of Pele.  
Table 1. (Continued) Terrestrial ecosystems (ecological zone, elevation range, key factor, biota, threats, and cultural significance) 
adapted from Juvik and Juvik's Atlas of Hawaii (1998) p.121-129, section by Linda W. Pratt and Samuel M. Gon III. 
 
 
 
. 
Figure 1  Luciano Minerbi's (1999) ahupua'a model with eco-tone emphasis provided 
by  Dieter Mueller-Dombois' (2007) The Hawaiian Ahpua‘a Land Use System: Its 
Biological Resource Zones and the challenge for silviculture restoration. Note the five 
biological resource and production zones from mauka (moutain) to makai (ocean): wao 
akua (cloud forest), wao nahele (forest), wao kanaka (agricultural), kahakai (coastal), 
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The most important quality of ahupua‘a is that the most essential resources, such as 
water, necessary to sustain a family or community can be obtained within them, by those who 
reside there. While the ahupuaʻa system was established by ʻohana or extended families before 
the social system became stratified, the ahupua‘a were eventually utilized by the ruling chiefs as 
units of taxation under their managment of the islands. Management of an ahupua‘a evolved into 
a highly complex tiered system (Figure 2). Annually, the chiefs and priests circumnavigated the 
islands on foot to collect taxes during the winter Makahiki season (Handy et al., 1991; p.331, 
p.346-370). Offerings, or taxes, would be made at the ahupua‘a boundary that was marked by a 
Figure 2 1901 map of Hawai'i Island (moku) with smaller moku (land divisions) of Ka'u, 
Puna, Kona, Hilo and Kohala, ahupua'a are outlined, made available by AVAkonohiki 
(2019).  
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heap (ahu) of stones surmounted by an image of a pig (pua‘a). Tribute was collected by the aliʻi 
(chiefs) and konohiki (supervisory landlords who represented the chiefs) for use of the land by 
the ʻohana of makaʻāinana (commoner class). Trade of goods and services occurred across 
ahupua‘a as well as within and among the ʻohana. 
Historically gatherers who were found harvesting forest resources in an ahupua‘a outside 
of their own were punished (Gomes 2016). However, in some areas, such as Keauhou and Puna 
Hawaiʻi, the forest served multiple ahupuaʻa and was a common gathering area (McGregor 
2007). Today ahupua‘a markers and Hawaiian place names are still in use. Most place names 
provide information about the resources available in an area. Ahupua‘a boundaries are also 
recognized and utilized by current land managers (public, private), landowners, and 
communities. Ahupua‘a signs have been established by programs on O‘ahu (Koolaupoko 
Hawaiian Civic Club n.d.a), Māui (Kayian 2018), and Kaua‘i (Hawaii News Now 2017; The 
Garden Island 2017). The Koolaupoko Hawaiian Civic Club, who initiated the creation of these 
markers, has provided additional content for ahupua‘a in their area, “have sign approved by the 
State Department of Transportation that has become a state standard, acceptable for use on 
signage in any other ahupua‘a statewide” (n.d.b). 
Native Hawaiians adapted to environments by observing and experimenting with native 
plants to derive a diversity of uses. One such forest plant is hāpu‘u (Cibotium glaucum). Hāpu‘u 
intercepts atmospheric water within the wao nahele (forest zone) and wao akua (cloud zone) and 
serves multiple uses by humans. ‘Ōhi‘a (Metrosideros polymorpha) is a dominant tree species in 
native forests on all the islands and is a main companion of hāpu‘u.  Together they “gather” or 
‘ohi water to recharge the island aquifers. ‘Ōhi‘a itself has been recorded to mean forbidden 
(Pukui and Elbert, 1986 p.277), in reference to food patches in forest areas, known by this name. 
During times of famine, people did not eat from their taro patches they ate from upland ‘ōhi‘a ‘ai 
(mountain apples), ti , and sweet potatoes. Hāpu‘u adaptation for use as food, medicine, and as a 
construction material sustained lifeways in the direst times.  
“‘He hāpu‘u ka ‘ai he ‘ai make”, “If the hāpu‘u is the food, it is the food of death” (Pukui 
1983, #568 p.66). When famine came many depended on hāpu‘u to sustain life, but it required 
much work to prepare.  The[re] was the cutting, the preparation of the imu, and three whole days 
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during which the hāpu‘u cooked. If the food was done then, hunger was stayed; if not, there was 
another long delay, and by that time someone may have starved to death”  
“‘Nui ka ‘ai ma ke kuahiwi, pu‘u no ka ‘ai, ‘i‘o no ka ‘i‘a’, ‘There is much food in the 
mountains, pu‘u is the food and ‘i‘o is the meat.’ This was said by the Reverend David Lyman, a 
missionary, in 1857 when his pupils went with him to the mountains and complained of having 
no food for the journey – there was an abundance of hāpu‘u and hō‘i‘o (Diplazium sp.) ferns in 
the mountains.” (Pukui 1983, #2346 p.255) 
These passages record the significance of hāpu‘u as a food, its accessibility in the forest, 
the amount of time to process it for consumption, and the context for utilizing hāpu‘u as a food 
source (during famine, times of unpreparedness). The first quote vaguely outlines the preparation 
process which stretches over multiple days with a possibility of unsuccessfully cooking the 
hāpu‘u. The second quote indicates a disconnect between Reverend David Lyman’s knowledge 
of his surroundings from those of his students.  It also reveals, possibly, that Reverend Lyman is 
knowledgeable of a way to process hāpu‘u where hāpu‘u can be consumed while visiting the 
forest, as opposed to processing for multiple days. Both proverbs heed that without preparation, 
and a contingency plan, eating hāpu‘u is the final starch option for survival.  
Polynesian introduced plants 
Voyagers brought with them a suite of plants such as root, tuber, and tree crops, including 
taro, sweet potato, bananas, and breadfruit among others (Abbott, 1992; Balick and Cox, 1999; 
Krauss and Greig, 1994). “Canoe” plants and animals provided materials for food, fiber, 
medicine, ceremony, leisure, and adornment among other uses (Handy et al.1991; Abbott, 1992; 
Buck, 2003). Canoe plants are referred to, after this, as “Polynesian introductions”. Some 
Polynesian introduced species are found in both cultivated areas and in forests, and have 
naturalized, as they were planted in various locations to hedge against natural or human induced 
disaster, as noted above in relation to ‘ōhi‘a during famine.  
Post 1778 introductions– people, plant, and economics 
After Captain Cook reached Hawai‘i in 1778, a market economy developed (Table 2) 
through the fur (1786-1808) and sandalwood (1808-1820) trades. A significant permanent 
resident settler population started in 1820 with missionaries, whalers (1820-1860) and 
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merchants. Subsequently, industrial sugar plantations and ranching transformed the landscapes 
and dominated the economy from 1860 through the 1930s (Table 2).  
Table 2. Forest products amplified use by trade. 
Years Trade type NTFP Impacted Scientific name Policy Impact 
1786-1808 Fur Firewood Multiple species  
1808-1820 Sandalwood Sandalwood Santalum ellipticum 1st tax by 
Hawaiian 
Government 
1820-1860 Whalers Firewood Multiple species  
1851-1884 Whalers Hāpu‘u pulu Cibotium glaucum  
1860-1930 Sugar Sugar, firewood Multiple species Kauoha 
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Commercialization of native species  
Firewood – multiple species 
During the trade with ships engaged in North America-China fur trading, 1786-1808, ship 
captains bartered with Native Hawaiian chiefs for firewood and Polynesian-introduced 
agricultural produce- such as sweet potato (Ipomoea batatas), taro (Colocasia esculenta), as well 
as introduced cultivars like citrus (Rutaceae) fruits and white potatoes (Solanaceae). Amidst the 
firewood was sandalwood (Santalum ellipticum)– which the Chinese recognized and were 
willing to trade for. This is how the sandalwood trade started (Choy, 2006). It is important to 
note that the forests were first harvested for firewood, e.g. on Moloka‘i there is a trail into the 
forest known as wood road from when the maka‘ainana, common people, went to harvest 
firewood and then sandalwood for the ships. 
Sandalwood (Santalum ellipticum) 
Several species of Santalum are endemic to Hawai‘i. Prior to trading, Hawaiian 
sandalwood was originally used limitedly by Hawaiians for medicinal purposes and for the 
scenting of kapa (bark cloth) pieces (Abbott, 1992).  Through commercialization of sandalwood, 
foreigners introduced Hawaiians to the concept of credit – bartering items such as liquor, guns, 
ships, silks, leather, mirrors - in exchange for sandalwood (Choy, 2006).  In 1826, responding in 
part to concerns over American deserters from whaling and other trade ships taking up residence 
in Hawaiʻi, as well as over debts cumulatively owed by the chiefs to Americans resulting from 
the sandalwood trade, the first formal agreement between the United States and the Hawaiian 
Kingdom was negotiated by Thomas Catsby Jones. Prior to finalizing the treaty, Jones had 
negotiated a settlement with the Hawaiian government to guarantee payment of the sandalwood 
debts owed by individual Hawaiian chiefs to American commercial traders totaling 15,000 piculs. 
The estimated value of the debt ranged at the time from $150,000 to $200,000. Essentially, the 
government assumed the individual debts of the chiefs as a national debt and imposed the first 
annual national tax upon the people in one of the earliest written laws, dated December 27, 1826. 
Under the law, every able-bodied man was required to annually deliver a half picul of 
sandalwood, four Spanish dollars or a valuable commodity of equal value beginning on 
September 1, 1827. Each woman was required to provide a mat six by twelve feet or tapa of equal 
value or one Spanish dollar (Borreca, 1999). Ultimately, the debt was not fully paid until 1843, 
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given the diminishing sandalwood in the island forests. The industry collapsed with the depletion 
of sandalwood tree populations (Merlin and VanRavenswaay, 1990).   
Olonā (Touchardia latifolia) 
As first Polynesians adapted their environments, they also learned about adding value to 
endemic and native plants by applying new techniques to known species (Abbott, 1992; Handy 
et al. 1991). Olonā (Touchardia latifolia) is an endemic species related to māmaki (Pipturus 
albidus) in the Urticaceae family, both are endemic to Hawai‘i. The inner fibers of olonā were 
refined into a cordage, and used locally for fish lines, fishhooks, the backing for feather capes 
and helmets, lashing weapons as well as in basketry (Abbott, 1992; Krauss and Greig, 1993). 
The handwork affiliated with olonā is synonymous with refined works commissioned by the 
ruling class. The fiber quality was of the highest caliber even within Hawai‘i society and was 
accepted as a land tax (waiwai pono) in 1841 (Ka Nonanona).  
Hawaiians fashioned robust endemic fibers that were utilized in the maritime trade.  
Sailors frequently refreshed agricultural stocks, water, and olonā while in port. This raw fiber 
rope became known as the “finest cordage made in the Pacific basin” (Krauss and Greig, 1993).  
As was the case for hāpu‘u (see below) a superior manufactured resource eventually replaced 
olonā in the market. Though there are attempts to reinvigorate use of olonā, it is a rare plant, and 
rarer still is the knowledge about how to cultivate and process the once famed bast fibers 
(Wichman, 2012).  
Hāpu‘u (Cibotium glaucum) 
Besides food, hāpu‘u was also utilized by Hawaiians for medicine (Kaaiakamanu and 
Chun, 1994), embalming of bodies in preparation for burial (Krauss, 1993), and for building 
agricultural structures (Handy et al., 1991).  
1857 is the beginning of whole plant hāpu‘u harvest for commercial sale. Whole plant 
harvest was used because the best pulu came from the top tufts where the fronds expand from the 
tree fern. This is from the time same period when Reverend Lyman shared the value of hāpu‘u as 
a food resource. The adaptation of hāpu‘u hairs (pulu) for pillow and mattress stuffing led to the 
clearing of expansive areas of native forests and the intrusion of alien species. “From 1851 to 
1884, several hundred thousand pounds of pulu were collected annually from the Kīlauea region 
on Hawai‘i Island and shipped to North America with a peak in 1862 of over 738,000 lbs…After 
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1865, the exporting decreased until finally in the 1880’s superior stuffing materials replaced 
pulu. The tops of tree ferns were poached, where the entire plant was harvested, clearing native 
understory on Hawai‘i Island and creating room for future invasions” (Cuddihy and Stone, 1990; 
p.56). 
The shift from cultural use to commercial exploitation of hāpu‘u, exemplifies the drastic 
impacts that commercial harvest of NTFPs had upon Native Hawaiian forests, people, and 
culture. These included the reduction of a critical food source and the opening of large areas of 
cleared forest to invasive species. Similar patterns occurred also with the mass harvest of 
firewood, sandalwood, and ‘olonā.  
Deforestation of Lowland Tropical Rainforests 
Sugarcane (Saccharum officinarum) 
Traditionally sugarcane (Saccharum officinarum), a Polynesian introduced species, was 
cultivated near the home and in the forest. Hawaiians used raw sugarcane as a food, to flavor 
medicine, as indoor thatching, for children’s games, and weaving hats.  
The first commercial mill was established on Lana‘i in 1802. The first profitable 
shipment to the United States occurred in 1840. The seedstock for this shipment was sourced 
from “wild, or indigenous canes …after three or four months of preserving resistance of the kapu  
[taboo] imposed by Chiefs of Kauai were collected, and a nursery commenced” (Wood, 1850; 
p.67). From this stock the investor was able to only produce molasses and syrup.  
As sugar plantations spread across the islands the concern for land ownership by foreign 
American and English business investors grew.  In an attempt to secure land for his people 
Keauikeaouli in the 1840 Constitution of the Kingdom of Hawai‘i dissolved the absolute 
monarchy of his father, King Kamehameha I, and established a constitutional monarchy which 
declared that all lands were jointly owned by the Mō‘ī, the Chiefs, and the People. This 
constitution established the vested rights of Hawaiians to lands in Hawai‘i (Beamer and Tong, 
2016).  After establishing the Land Commission in 1845 to study land claims of Hawaiians and 
Foreigners, the Māhele, or partitioning of land, started in 1848. In 1850 through the Act to 
Abolish the Disabilities of Aliens to Acquire and Convey Land in Fee Simple, foreigners were 
afforded the right to own land. The Kuleana Act of 1850 granted fee simple ownership of lands 
to the makaʻāinana. Uniquely, the Kuleana Act also reserved the right of access to private and 
9 
 
public lands for Native Hawaiian ahupuaʻa residents to gather  forest and ocean resources for 
personal subsistence, cultural and religious uses (McGregor, 2007). At present, there are 
competing interpretations of the impacts and results of the Mahele by Hawaiian scholars, 
Kame‘eleihiwa, Beamer, Preza, and McGregor, where the Mahele be seen as an instrument that 
hybridized indigenous systems of land tenure with Anglo-American notions of property. Prior to 
the Māhele land ownership was shared, after the Mahele land ownership was hybridized. Below, 
red areas in Figure 3 indicate availability of access to resources on former Hawaiian Kingdom 
and Government Lands by Native Hawaiian ahupua‘a residents (left) and the general public 
(right).   
Following the Mahele and later the overthrow of the Hawaiian Kingdom, foreigners 
began to purchase large tracts of land to develop sugar plantations. In the second half of the 19th 
century, a large wave of immigrant contract workers from Japan, China, and Portugal among 
many others came to Hawaiʻi to push plantation agriculture forward. Lowland tropical 
rainforests were drastically cleared for sugar plantations. The importation of Asian contract labor 
to clear, plant, weed and harvest sugar on Hawaiʻi plantations also created the contemporary 
multicultural society of Hawaiʻi.  
With the illegal overthrow of the Kingdom of Hawai‘i (1893), the transition to the 
Republic of Hawai‘i (1894-1898), annexation by the United States (1898), governance as a 
territory (1900-1959), and statehood (1959), Americans flooded in from the U.S. continent. With 
the assurance of a market for Hawaiian sugar in the U.S., massive investments were made to 
construct extensive irrigation systems to divert water from streams on the windward sides of the 
islands to open up massive sugar plantations on the leeward sides of the islands. The irrigation 
aqueducts redirected water that naturally flowed from the mountains to the oceans. This 
interrupted the life cycles of amphidromous aquatic species and the flow of water into loʻi kalo –
(taro pond fields). The water tunnels diverted dike waters with longterm impacts on springs. 
Today taro farmers and conservation advocates continue efforts to increase in-stream water 
flows. 
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Figure 3 Access to public lands prior to 1848 (the Mahele) and current State of Hawai‘i lands for public access created with 
support by Christian Erikson United States Forest Service AmeriCorps. 
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Contemporary Hawai‘i 
The population of Hawai‘i is estimated at 1,431,605 in 2015 and is multicultural (US 
Census Bureau 2015; Table 3).  O‘ahu, the island home to the capital of Honolulu, is by far the 
most densely populated island, with close to one million inhabitants. Most Native Hawaiians in 
Hawaiʻi live on Oʻahu, but in terms of proportions, O‘ahu has the lowest proportion whereas 
Moloka‘i (over 60%) and Ni‘ihau, which is privately owned (close to 90%), have the highest 
percantages of Native Hawaiian residents.  
Table 3. Hawaii population in 2015. Percentages include race alone or with other races. Source: 
US Census Bureau 2015. 
 Hawai‘i  Island O‘ahu Kaua‘i Māui Nui (Māui, 
Lanai Molokai)  
Population 196,428 998,714 71,735 164,726 
% Native 
Hawaiian 
34.6 24.1 25.6 27.8 
%Asian 44.8 60.0 50.8 47.1 
%White 56.4 39.2 51.9 52.2 
 
Growing interest in NTFPs  
NTFP gathering and sharing are key aspects of Hawaiian resilience, supporting both 
subsistence and cash economies (Matsuoka et al., 1994; McMillen and Kamelamela, 2015).  
Products made from NTFPs are gifted, traded, and sold in markets at cultural events, crafts fairs, 
and farmer’s markets. NTFP harvest continues to play a significant economic, social and cultural 
role in Hawai‘i today (McMillen and Kamelamela 2015) as they do in other highly fragmented 
landscapes (Wehi and Wehi, 2010). The renaissance of Hawaiian practices across the state, 
which gained a spotlight in the 1970s (Tsai, 2009), has led to growing interest in NTFP harvest 
for cultural perpetuation. Anderson-Fung and Maly (2009) suggested that lei practitioners should 
cultivate resources within home gardens. This idea has not caught on considering, especially for 
ceremony, that wild plants are preferred. Wild plants provide mana (spiritual power) while 
connecting practitioners with the environment, family knowledge, and personal experiences. 
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Hawaiian traditional and customary rights of access 
In some cases, Native Hawaiian routes have been designated for public access. Public 
access on ceded lands is distinct from Hawaiian traditional and customary rights of access, which 
also includes entry to “less than fully developed” private lands.  
Lafaele (1995) provides a table of subsistence practices and rights, applicable laws, and 
supporting cases. Most relevant to this dissertation, in Table 4 are laws and cases related to 
gathering and access. Recognition of Hawaiian access within the State of Hawai‘i Constitution 
(Article 12 Section 7), Hawai‘i Revised Statutes 1-1 as well as 7-1 highlights the importance of 
these rights for Hawaiians by the State of Hawai‘i.  
Policy Snags 
Although gathering rights of NTFPs for personal use by Native Hawaiians are recognized 
by the State of Hawai‘i, they have been referred to by some practitioners as only “paper” rights 
(Kamelamela 2011). “Paper” rights are those policies that stay on the document and are not 
honored in decision making and enforcement. The good faith implementation of these policies 
has multiple implications for Hawaiians and Non-Hawaiians (general public) .  
Lands taken from Hawaiian people as a result of the overthrow of 1893, severed ancestral 
connections for many to land. Many Hawaiians have moved to urban areas, to seek economic 
well-being through formal education and employment, public lands may have become important 
harvesting areas for urban practitioners. Public lands  account for 25% of forest resources in the 
Hawaiian Islands. Below I clarify the role of land tenure by the State of Hawai‘i in relation to 
harvesting guidelines for cultural use of non-endangered and/or non-living endangered species 
and non-cultural commercial uses within Forest Reserves.  
13 
 
Table 4. Hawaiian subsistence practices and rights, applicable laws, and supporting cases prepared by Lafaele (1995, unpublished). 
Subsistence 
Practices & 
Rights 
Applicable Laws Supporting Cases 
Gathering: • Hawaii Constitution: Article XII Sec. 7 
• HRS, Sec.7-1 (1985) 
• HRS, Sec. 1-1 
• Kalipi v. Hawaiian Trust Co. (1982) 
Fishing: • Hawaii Constitution: Article XII Sec. 7 
• Hawaii Constitution: Article XI Sec.6 
• Organic Act of 1900, sec. 95 (HRS, Organic 
Act Sec. 95, 1985) 
• State v. Hawaiian Dredging Co. (1964) 
• Matsuno v. The American Schooner Concord 
(1907) 
• Coney v. Lihue Plantation Co. (1951) 
• US v. Atena (1979) 
Religion: •  Hawaii Constitution: Article XII Sec. 7; 
Article 1 Sec. 4 
• US Constitution, Amendment 1 
• State ex. Re Minami v. Andres (1982) 
• Dedman v. Board of Land and Natural Resources 
Access: • Hawaii Constitution: Article XII Sec.7 
• HRS, sec. 7-1 (1985) 
• HRS, sections 198D-2 to 198D-10 
• Akau v. Olohan Corp. (1982) 
• Santos v. Perreira (1982) 
• Seltzer Partnership v. Linder (1982) 
• Rogers v. Pedro (1982) 
Water: • Hawaii Constitution 
• Article XII Sec. 7 & Sec. 1; Article XI Sec. 7 
• State Water Code, Sec. 174C-101 
• Hawaiian Homes Commission Act (HHCA), 
sec. 1 (1920) 
• HHCA, Sec. 221 
• In re Ainoa (1979) 
• Ahuna v. DHHL (1982) 
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Land Tenure  
Private lands 
Land tenure in Hawai‘i today is patchy at best. Access to lands are impacted by 
fragmentation (Wehi and Wehi, 2010): land ownership, easement type (path, road, trail), and 
urbanization. Privatization of land tenure severed the relationships of Native Hawaiians over 
large areas (Figure 3).  Private lands consist of those not held in trust by the state or federal 
governments and make up most of the forested resources on our islands. Federal and state lands 
are largely comprised of Hawaiian national lands that were ceded to the U.S. government by the 
Republic of Hawaiʻi in 1898. Figure 4 identifies the complexity of use by harvesters with land 
ownership. The Hawai‘i State Constitution, Hawai‘i laws and case law provide for access by 
Native Hawaiians to private lands for traditional and customary gathering of forest resources for 
subsistence, cultural and religious purposes. Native Hawaiians and the general public can utilize 
a permit system to gather forest resources on state lands.  Consent is required for gathering forest 
resources on lands controlled by the military, National Park Service, and other federal lands 
(McMillen and Kamelamela, 2015).  
State managed lands  
On April 25, 1903 through ACT 44 the Territorial Government of Hawai‘i created the 
Forest Reserve System (FRS). Hawai‘i FRS covers 678,612 acres across the Hawaiian Islands 
(DLNR DOFAW 2016a), and is managed by the Hawai‘i Department of Land and Natural 
Resources Department of Forestry and Wildlife (DLNR DOFAW) (Table 5, Figure 5). Under 
State of Hawai‘i Revised Statutes Title 12 (Conservation and Resources) subtitle 4 (Forestry and 
Wildlife) Chapter 183 (Forest Reserves, Water Development, Zoning) section 1.5, DOFAW 
duties in general include, under number 5, to “devise and carry into operation, ways and means 
by which forests and forest reserves can, with due regard to the main objectives of Title 12, be 
made self-supporting in whole or in part”. This is reflected in the mission of DLNR DOFAW “to 
responsibly manage and protect watersheds, native ecosystems, and cultural resources and 
provide outdoor recreation and sustainable forest products opportunities, while facilitating 
partnerships, community involvement and education. Malama ka ‘āina (DLNR DOFAW, 2019).” 
The public is permitted to collect resources from state forests based on a permit system, which 
stipulates quantities of harvest allowed.  
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Figure 4 Mixed land ownership in Hawai'i (State, Federal, large private landholdings) as prepared by  Jan Pali of DOFAW. 
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There are no state forest reserves on Lāna‘i or Ni‘ihau. The island of Kaho‘olawe, 
formerly a forest reserve until it was leased for ranching and then condemned by the U.S. Navy 
for live fire military training exercises, has a separate permit system managed by the Kaho‘olawe 
Island Reserve Commission (KIRC). Under HRS 6-K, all gathering - land or ocean - within the 
Kahoʻolawe Island Reserve must be consumed or remain in the reserve. 
Permits to harvest in State Forest Reserves 
Collection of threatened and endangered plants in State Forest Reserves is guided by 
federal policies such as the Endangered Species Act whose purpose is to “protect and recover 
imperiled species and the ecosystems upon which they depend” (USFWS Endangered Species 
Program, 2018). Hawai‘i State statutes link the threatened and endangered (T&E) plant species 
listed by the State with the Federal list of T&E plant species (DOFAW 2019a; USFWS 2019). 
These categories have made it necessary to create various levels scrutiny for permitting and 
licensing within DOFAW, for those who collect or transport plant resources on State lands. 
To gather resources from State of Hawai‘i forest reserves, the general public can request 
personal, commercial, cultural use, special use permits, or a license to collect, possess, transport, 
propagate and out plant from wild populations of threatened and endangered species from the 
Department of Forestry and Wildlife (Table 6). Forest products, as defined by DOFAW, means 
“any natural material from a forest reserve, including by not limited to timber, seedlings, seeds, 
fruits, greenery, tree fern, cinder, lava rock, ti leaves, and bamboo” (DOFAW 2019b). This 
definition aligns with how NTFPs are interpreted throughout this dissertation.  
Personal and Special Use Permits 
Personal permits are requests that are within certain limits and do not require the presence 
of a DOFAW manager. Personal permits can be requested in advance or on the day of collection 
events, during business hours.  Cultural permits are for non-threatened and non-living 
endangered plant resources that exceed personal permit limits and are to be used for cultural or 
education purposes. Cultural permits require more information such as what the final product 
will be, the amount of resources to be gathered, and completed reporting after harvesting and 
processing of the resource is completed. Many times, these come under a Special Use Permit 
process.  
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Table 5. Location, number of State Forest Reserves, and acreage. 
Location No. of Forest 
Reserves 
Approximate 
Acres 
% of 
Total 
Kaua‘i 9 86,174 13% 
O‘ahu 17 38,571 6% 
Māui Nui 9 79,911 11% 
Hawai‘i Island 20 473,956 70% 
Total 55 678,612 100% 
Any person wishing to collect products from a forest reserve for personal and cultural use 
is required to obtain a collection permit, at no charge. Under the personal use collection permit, 
there is a limit on the volume of material to be collected per person from the forest. There are 
instances where individuals will come in frequently (i.e. daily) for a personal use collection 
permit to harvest products. To ensure sustainable use of forest resources, a seven-day waiting 
period between permits has been proposed (DOFAW 2019c). Personal permits are current only 
Figure 5 Location of Hawai‘i State Forest Reserves on (clockwise from top left) Hawaiʻi, Maui, 
O‘ahu, and Kaua‘i. 
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for the day/days they are requested, there is no specified duration such as is provided by a special 
use permit that expires one year from the date issued.  
Commercial 
Commercial permits (Figure 24) are for resources that are to be sold for profit and “is any 
type of commercial activity which is considered compatible with the functions and purposes of  
each individual area, facility, or unit within a forest reserve” (DOFAW 2019b). The definition of 
“compensation” under proposed rule changes includes “but is not limited to, monetary fees, 
donations, barter, or services in-kind” (DOFAW 2019b). Commercial permits are being proposed 
in two categories, harvest and salvage. Commercial harvest permits require a timber management 
plan (Hawaii Revised Statues 183-16.5) though some of these permits are issued for NTFPs.  
Any resources sold from lands managed by the State of Hawai‘i are listed by board foot (for 
timber) (Appendix One - I Figure 19), per cubic yard (for firewood), per linear foot (for post 
wood), by specific forest product units (Appendix One - I Figure 20), and for use of the kiln 
(Appendix One - I Figure 21).  
DOFAW is also proposing to amend the ban on harvested materials for direct resale, 
because prohibition of “direct re-sale can discourage local wood workers and small mills from 
utilizing locally grown forest resources” (DOFAW 2019b). Commercial harvest permits are valid 
for 31 days where the value of resources exceeds $1,000, whereas commercial salvage permits 
are current for no more than 14 days and do not exceed $1,000. All permits, personal, 
commercial, cultural, and special use must be submitted to the DOFAW branch (Hawai‘i Island, 
Maui, O‘ahu, Kaua‘i) office. Threatened and endangered species licenses must be approved by  
O‘ahu administration. The threatened and endangered plant collection licenses as well as 
commercial and special use permits must be filed at a minimum of 90 days prior to collection. 
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Table 6. Official State plant permits types and license for threatened and endangered species. 
Type Hawai‘i  
Administrative 
Rules (HAR) 
Administrative 
oversight 
Description Limit/Fee Permit 
availability, 
approval 
Special use 
permit 
 
 
 
 
 
HAR 13-104-20 Board of Land 
and Natural 
Resources or its 
authorized 
representative 
All types of uses other than those 
provided and which are compatible 
with the functions, and purposes 
within an area reserve. 
Shall be 
considered on its 
own merits 
including its 
effect on the 
premises, 
facilities, and 
public’s use and 
enjoyment of 
forest reserve.  
15 days in 
advance of the 
date the permit is 
to be in effect 
Collecting 
permit 
HAR 13-104-21 Branch  Permit for personal use. Permit to 
specify date/dates of collection, 
quantities and items to be collected, 
areas of collection, not issued for 
collecting items for sale, not issues 
for collection of endangered or 
threatened plants.   
Depends on 
species/No fee. 
Permit online, 
submit in person 
- same day. 
Commercial 
permit 
HAR 13-104-22 Branch Permit for commercial use; value of 
raw material to be harvested not to 
exceed $10,000.00, Permit to specify: 
products to be harvested, amount, 
dollar value, area of harvest, the 
date/dates. 
Value of raw 
material to be 
harvested shall 
not exceed 
$10,000/ 
Minimum $10 
processing fee 
(Figure 19, Figure 
20, Figure 21). 
No more than one 
permit in a 30-
day period. 
Permit online, 
submit 90 days 
in advance – 
DOFAW 
manager on site 
for harvest. 
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Type Hawai‘i  
Administrative 
Rules (HAR) 
Administrative 
oversight 
Description Limit/Fee Permit 
availability, 
approval 
Cultural 
Permit (Non-
threatened 
and non-
endangered)  
HAR 13-107-2 Branch Permit for non-threatened or 
endangered plants for cultural and 
education purposes that exceeds 
limits of personal permits. 
Depends on 
use/No fee -
extended 
application 
process. 
In person, submit 
90 days in 
advance – 
DOFAW 
manager on site 
for harvest. 
Threatened 
and 
Endangered 
Species 
HAR 13-107-4 DOFAW 
Administration 
(O‘ahu) 
License for threatened or endangered 
species for cultural and educational 
purposes. 
Depends on use, 
collection of dead 
wood 
only/Community 
service – cultural 
and/or 
educational. 
In person, submit 
90 days in 
advance – 
DOFAW 
manager on site 
for harvest. 
Table 6. (Continued) Official State plant permits types and license for threatened and endangered species. 
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Biosecurity 
Biosecurity is the impact of invasive species on economic growth, human health, and 
resource stability. Hawai‘i is the most isolated landmass on the planet and because of this we 
have the highest rate of endemism, plants found nowhere else. Biosecurity is often thought of in 
terms of invasive species (plant, animal, human, fungus). For example, in 2014 about 6,000 acres 
of ‘ōhi‘a stands on Hawai‘i Island showed a mortality rate of  > 50% (Friday et al., 2015) due to 
the spread of Ceratocystis sp., commonly known as Rapid Ōhi‘a Death (ROD).  By September 
2016 the ROD impact area was found to have increased to 47,000 acres on Hawai‘i Island 
(CTAHR, 2016) with expansion to Kaua‘i recorded in 2018. Practitioners, prior to ROD spread 
to Kaua‘i, responded with self-imposed restrictions on the use and transport of ʻōhia leaves and 
flowers (Keali‘ikanaka‘oleohaililani 2016). 
In this example, human health and health of the environment are intimately connected 
through science and practice. ‘Ōhi‘a is critical to ecological and cultural stability. It is a cultural 
keystone species which offers a culturally significant link  for societies in times of change 
(Garibaldi 2009). ʻŌhiʻa is also considered to be a family member by many hula practitioners, 
conservationists, and community members.  
Known and Unknown ecological consequences of NTFP harvest 
 Hawai‘i’s forests have suffered from a massive socioeconomic, political, ecological 
transformation that Hawai‘i has undergone in the past 200 years. Habitat destruction combined 
with the introduction of invasive animals (such as mosquitoes, ungulates, rats), plant species, and 
diseases have led to exceptionally high numbers of threatened or endangered species (IUCN 
2013). Hawai‘i is home to more than 40% of the U.S. threatened and endangered plant species 
(U.S. Fish and Wildlife Service 2019).  Drought, fire, and climate change, along with minimal 
biosecurity enforcement pose significant future threats for our islands’ forest resources.  
Anderson-Fung and Maly (2009) proposed that practitioners cultivate or purchase resources. 
This is controversial as active stewardship of forest resources by many gatherers can in fact 
improve the status of populations. Ticktin et al. (2006, 2007) demonstrated that the removal of 
invasive species by gatherers is more beneficial to populations of heavily harvested native ferns 
than is removing people from the ecosystem altogether.  Whitehead (2015) conducted controlled 
experiments of maile harvesting practices with the conclusion that the growth rate of the liana, 
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the shoot of a woody stemmed vine, is not impacted by harvest type (stem on, stem off, remove 
outer bark, keep outer bark) at the rates she measured. No other published studies have evaluated 
the impacts of NTFPs harvest in Hawai‘i.  
Understanding formal collection of NTFPs with State plant permits and the use of NTFPs 
in cultural events and markets is critical to communicating the significance of Hawaiian forests 
to Hawai‘i  residents (managers, industry, practitioners) and non-residents (tourists, 
businesspeople, college students). Data about NTFPs that are commonly collected, for cultural 
and commercial distribution, may facilitate the development of management plans to conserve 
native plants species.  
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Trajectory of inquiry 
To evaluate the impacts of NTFP harvest in Hawai‘i we need to first understand which 
species are commonly collected for cultural and commercial use and which of these are Federal 
threatened and endangered species and State conservation protected native species or are 
invasive species targetted for removal.  Here I record which species are reported to be collected 
in state Forest Reserves, which species are reported for personal, cultural, commercial, and 
special use permits highlighting common native, including threatened and endangered, endemic,  
and non-native invasive species.  
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Methods 
Analysis of harvest permits 
I analyzed State of Hawai‘i Department of Land and Natural Resources (DLNR) Division 
of Forestry and Wildlife (DOFAW) Forest Reserve personal (Appendix One - II Figure 22-
Figure 23; DOFAW 2016b), commercial (Appendix One - II Figure 24-Figure 25; DOFAW 
2016c), and special use permits to identify which species are harvested and when. I obtained all 
existing permits, hard copy and digital, from DOFAW.  
In 2015 DOFAW implemented a digital permit database. This system was initiated at all 
island branches except Hawai‘i Island, which initiated the digital permit database in 2018. 
Transcripts of available paper copies into the database along with digital inputs from various 
branches (Hawai‘i Island, Maui, O‘ahu, Kaua‘i) were analyzed for completeness of data,  
presence of species per island and overtime. Multiple plant species can be requested on permits; 
this analysis focuses on the number of species requested, as opposed to the number of permits.  
Plant Nomenclature 
Identification of NTFP species 
For a tally of NTFP species, common names which refer to the same species were 
identified once (e.g. kakuma, hāpu‘u; Cibotium glaucum). Common names that apply to multiple 
species were tallied for species requested (e.g. kauila; Colubrina oppositifolia, Alphitonia 
ponderosa). Common names that refer to multiple species were counted once (e.g. bloodwood, 
Christmas tree). Generic categories such as branches, foliage, or flowers are left as is. 
Through permits I recorded all scientific and common Hawaiian and English plant 
names. Common plant names are cross-referenced with ThePlantList.org, for up to date scientific 
names, and the Smithsonian Hawai‘i flora site, which provides a supplement to The Manual of 
the Flowering Plants of Hawaii and Hawaii’s Ferns and Fern Allies (2012) for native species. 
Where scientific nomenclature was not available for common names (Hawaiian or English) the 
Hawaiian Dictionary (Pukui 1986) was consulted. Scientific names located within the Hawaiian 
Dictionary were then cross-referenced with ThePlantList.org or the Smithsonian Hawai‘i flora 
site. In this chapter I used Hawaiian names and provide the scientific name is Latin.   
25 
 
Results: Hawai‘i NTFP Species Identified in Permit Applications  
In all 74 plant species, from 48 families, were recorded from permits where 28 are native 
(20 of these are endemic), 5 are Polynesia introduced, and 41 are introduced.  
Multiple plant species can be requested on permits. The data below focuses on plant 
species requested on the permits. For example, there are 22 special use permits between 2001-
2016 with 27 requests for native species. Of these requests 6 native species are noted (5 common 
names), some with a singular (kou [Cordia subcordata]) or multiple requests (koa [Acacia koa], 
kauila [Colubrina oppositifolia, Alphitonia ponderosa], uhiuhi [Caesalpinia kavaiensis], wiliwili 
[Erythrina sandwicensis]). 
Overview 
Data analyzed include complete datasets for O‘ahu, Kaua‘i, Māui and Hawai‘i islands 
from 2015 through 2016, for Kaua‘i 2012-2017 (Table 7, Figure 6). For the other islands the data 
from 2011-2014 and 2017 appears to be incomplete (Appendix One-III Table 14). The most 
complete dataset occurred in 2015 (January-December). There were no permit records for the 
island for Molokai. No demographic information was recorded on any DOFAW permits.  
Table 7. DOFAW branch requests from 2011-2017. Includes personal, commercial, and special 
use permits.[number of months available in a year for commercial/personal/special use permits] 
DOFAW 
branch 
2011 2012 2013 2014 2015 2016 2017 Island 
Total 
Hawai‘i 3  
[1/0/1] 
1139 
[11/6/3] 
340 
[4/5/2] 
1924 
[8/10/1] 
5787 
[6/12/1] 
3387 
[0/12/1] 
1766 
[1/11/0] 
14346 
Kaua‘i 128 
[0/1/0] 
1665 
[0/12/0] 
828 
[0/12/0] 
823 
[0/12/0] 
524 
[2/12/0] 
612 
[0/12/0] 
989 
[1/11/0] 
5569 
Māui 0 
[0/0/0] 
0  
[0/0/0] 
0 
[0/0/0] 
0 
[0/0/0] 
40 
[1/6/0] 
61 
[8/9/0] 
48 
[4/8/0] 
149 
O‘ahu 0 
[0/0/0] 
0 
[0/0/0] 
0 
[0/0/0] 
92 
[0/3/0] 
244 
[4/12/0] 
256 
[7/12/0] 
200 
[7/11/0] 
792 
Year 
Total 
131 2804 1168 2839 6595 4316 3003 20856 
 
Some limits for personal use permit harvests were provided (Table 8). For plant species 
not recorded below, the general limit of take for personal permit is one 5-gallon bucket. Some 
commercial permits provided item cost and item units tracked for harvest (Table 9).  A 2018 
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forest products price list for commercial items has been approved since I analyzed the permits. 
Updated prices for commercial items are provided in Figure 19, Figure 20, and Figure 21. 
Table 8. 2011-2017 personal permit with recorded use limits. 
Scientific name Common name  Personal use limit 
Aleurites moluccanus  Kukui nuts Up to 5 gallons 
Alyxia stellata Maile 4- 6’ strands 
Araucaria heterophylla Norfolk Pine branch 5-gallon bucket 
Araucaria heterophylla Norfolk Pine 6 feet 
Arundina graminifolia Bamboo orchids Orchid 
Bambusa spp. Bamboo poles 3 Stalk 
Bambusa spp. Bamboo branches 5-gallon bucket 
Bambusa spp. Bamboo Up to 3 stalks 
Calotropis gigantea White crown flower 5-gallon bucket 
Cibotium spp. Fern shoots (kakuma) One regular size burlap bag per 
person 
Cibotium spp. Hāpu’u Up to 10 logs 
Coffea arabica Coffee Up to 5 gallons 
Cordyline fruticosa Ti leaves 5-gallon bucket 
Dicranopteris linearis Uluhe  1-gallon bucket 
Dodonaea viscosa ‘A‘ali‘i 5-gallon bucket 
Dracaena reflexa Song of India 5-gallon bucket 
Grevillea robusta Silver Oak 5-gallon bucket 
Heliconia spp. Heliconia 5-gallon bucket 
Heteropogon contortus Pili grass* bundles 
Hydrangea sp. Hydrangeas 5-gallon bucket 
Ilex sp. Berries (Holly) 5-gallon bucket 
Juniper sp. Juniper 5-gallon bucket 
Leptecophylla tameiameiae Pūkiawe 5-gallon bucket 
  
Leucaena leucocephala Haole Koa pods 5-gallon bucket 
Lobelia hypoleuca Lobelia hypoleuca 1-gallon bucket 
Lycopodiaceae Lycopodium tips 1-gallon bucket 
Melicope ansiata Mokihana 1-gallon bucket 
Metrosideros polymorpha Metrosideros polymorpha 1-gallon bucket 
Metrosideros polymorpha Ohia lehua 5-gallon bucket 
Metrosideros polymorpha Liko 5-gallon bucket 
Metrosideros polymorpha Lehua 5-gallon bucket 
Metrosideros polymorpha Ohia Pieces 
27 
 
Scientific name Common name  Personal use limit 
Microlepia strigosa Palapalai 5-gallon bucket 
Monstera deliciosa Monstera leaves 5-gallon bucket 
Musa sp. Banana bunch Bunch 
Musa sp. Banana stumps Stumps 
Myrtaceae Eucalyptus branches 5-gallon bucket 
Myrtaceae Eucalyptus Truck load 
Olea europaea Olive trees 5-gallon bucket 
Pinaceae Pine boughs/cones 5-gallon bucket 
Pinaceae Pine Boughs - various 5-gallon bucket 
Pinaceae Matsu 5-gallon bucket 
Pinaceae Pine boughs Up to 5 gallons 
Pritchardia martii Pritchardia martii 1-gallon bucket 
Psidium cattleianum Strawberry guava tree .5-2” diameter 
Psidium cattleianum Waiawī poles 200 poles 
Psidium cattleianum Strawberry guava wood 
stick 
3 Stalks 
Psidium cattleianum Waiawī pieces 
Psidium cattleianum Strawberry guava Up to 5 gallons 
Psidium guava Guava stalks 3 stalks 
Psilotum nudum Moa 5-gallon bucket 
Salix discolor Pussy willow 5-gallon bucket 
Schinus terebinthifolia Christmas Berry branches  5-gallon bucket 
Sophora chrysophylla Māmane branches 6-8 leafy branches maximum 8" in 
length (1 branch per tree) 
Sphenomeris chinensis Pala‘ā 5-gallon bucket 
Vaccinium reticulatum ‘Ōhelo 1 quart/person 
Zingiberaceae Ginger 5-gallon bucket 
Multiple species Moss 5-gallon bucket 
Multiple species Firewood 5-gallon bucket 
Multiple species Fruits One (1) small grocery bag/ 3-gallon 
bucket per person 
Multiple species Ferns Up to 5 gallons 
Table 8. (Continued) 2011-2017 personal permit with recorded use limits. 
 
28 
 
Table 9. DOFAW Commercial permits, unit and cost where available. 
Scientific name Item Unit Cost 
Bambusa sp.  Bamboo orchids Orchid $0.05 
Bambusa sp. Bamboo poles Stalk $2.00 
Bambusa sp. Bamboo shoots 5-gallon bucket $5.00 
Acacia mearnsii Black wattle Board foot $0.50 
Araucaria heterophylla Christmas Tree (Norfolk Pine) Tree $10.00 
Acacia koa Downed Koa Board foot $5.00 
Multiple species Firewood Cubic yard $10.00 
Multiple species Greenery 5-gallon bucket $5.00 
Cibotium spp. Hāpu‘u Linear foot $1.00 
Lycopodiaceae Lycopodium Lycopodium $0.05 
Lycopodiaceae Lycopodium tips 5-gallon bucket $5.00 
Multiple species Mahogany Tree $200.00 
Metrosideros polymorpha ‘Ōhi‘a lehua n/a n/a 
Pinaceae Pine boughs Cubic yard $10.00 
Eucalyptus saligna Saligna Board food $0.20 
Dicranopteris linearis Uluhe Uluhe $0.08 
Dicranopteris linearis Uluhe tips 5-gallon bucket $8.00 
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Figure 6 2011-2017 Total permit requests for common plants/categories by month. 
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Type of permit requests 
20,692 personal and 148 commercial (2011-2017), as well as 28 special use requests 
(2001-2016) were analyzed (Appendix One-III Table 15). Thirty of the permits were blank (did 
not have any plant species recorded), of these 8 were commercial permits. 99.3% of NTFP 
requests are for personal use, with only 148 of the 20,868, or 0.7% of permits requested between 
2011-2017 for commercial use. Using the 2015 data only yields the same value: 0.7% (or 48 of 
the 6,559 permits requested) were for commercial purposes.   
 
Figure 7 Permits issues for commercial harvest on Hawai‘i state lands, 2011-2017. *=endemic 
species, -=potential timber species. 
There was some overlap in terms of species harvested for personal and commercial 
permits, including foliage, bamboo (Bambusa vulgaris) and Christmas trees (multiple species) 
(Figure 7).  The most common commercial permit was for bamboo and Lycopodium.  Koa 
(Acacia koa) from Hawai‘i Island brought in the largest single sum revenue just over $25,000.00, 
this was harvested for timber purposes (use as veneer, furniture). Other potential timber species 
analyzed within commercial permits include Bloodwood (multiple species), black wattle (Acacia 
mearnsii), saligna (Eucalyptus saligna), tropical ash (Fraxinus uhdei), mahogany (multiple 
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species), ‘ōhi‘a lehua (Metrosideros polymorpha), pine (Pinus sp.), and Australian red cedar 
(Toona ciliata) (Appendix One-I Figure 19; Case 2018). These species are included in this 
analysis because they are within the permits requested to be reviewed by DLNR DOFAW and 
lack information of parts and intent of harvest. Only the koa permit had monetary value included 
within the access description thus all other mentioned plants are “potential” timber species. 
 Out of 20,868 (this includes special use permits prior to 2011, Table 10) requests, 72 
species, 13 categories, and 1 rock were identified. Within this analysis, special use permit items 
(that include Threatened and Endangered species) only account for .001% of all requests. 
Table 10. Analyze requests from 2001-2017. Includes personal, commercial, and special use 
permits. 
DOFAW 
Branch 
Commercial Personal Special 
Use 
Total 
Hawai‘i 76 14254 28 14358 
Kaua‘i 3 5566 0 5569 
Māui 22 127 0 149 
O‘ahu 47 745 0 792 
 148 20692 28 20868 
 
Between 2001 – 2017 twenty-eight natives (40%), including 20 endemic plant species 
were requested on harvest permits (Table 11). Of the endemic species two, ‘uhi‘uhi (Caesalpinia 
kavaiensis) and kauila (Colubrina oppositifolia), are classified as Threatened and Endangered 
(T&E) and non-living parts were requested through the special use permit process. Fifty-three 
percent of plant species recorded are introduced and seven percent are Polynesian introduced 
(kukui [Aleurites moluccanus ], kou [Cordia subcordata], ti [Cordyline fruticosa], hau [Hibiscus 
tiliaceus], banana [Musa sp.]) (Appendix One-II Table 15). NTFP limits between species, for 
personal and commercial use, are variable.  
The most requested items include foliage (5,899), maile (Alyxia stellata, 4,435), palapalai 
(Microlepia strigosa, 2,234), fruits (2,193), ‘ōhelo (Vaccinium reticulatum, 1,230), mokihana 
(Melicope ansiata, 1,044), hāpu‘u (Cibotium glaucum, 67 and 755 for kakuma), bamboo 
(Bamboo vulgaris, 581 and 73 for bamboo shoots), pine (Pinus sp., 281), ferns (213), waiawī 
(Psidium cattleyanum, strawberry guava, 157), ‘a‘ali‘i (Dodonaea viscosa, 155), and pūkiawe 
(Leptecophylla tameiameiae, 95) (Appendix One-III Table 15). Common names shared above 
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are those recorded on permits. These top requests represent 16% of identified plant species and 
categories. Seventy-nine percent of plant species and categories were requested less than 50 
times between 2001-2017. This includes requests the for non-living threatened species: kauila 
and ‘uhi‘uhi. 
Plant parts and use 
Few personal and commercial permits recorded which plant parts were desired. No 
contact information for respondents was available to follow up with in terms of identifying 
which plant parts are harvested or the use of plants. Plant use description is limited to common 
names. For example Cibotium glaucum shoot stem is recorded as kakuma, Metrosideros 
polymorpha new growth stems and leaves are logged as liko, Metrosideros polymorpha red 
‘ōhi‘a lehua flowers are documented as lehua, Metrosideros polymorpha yellow ‘ōhi‘a flowers 
are noted as mamo, matsu (Pinaceae) are branches of pine species, bamboo (Bambusa sp.) shoots 
are young new growth coming from the ground compared to bamboo stems that are old growth 
portions. General plant parts are mentioned in categories like foliage, ferns, fruits, dead branches, 
evergreens, firewood, fungus, moss and flowers, but information on use is not available. Other 
descriptions provided are non-endangered, non-native, and various spp.  
Special use permits require more information because of the rarity of the species 
requested such as T&E species. Both T&E species requested are endemic dry forest trees, kauila 
and ‘uhi‘uhi. All T&E permits were to gather from dead or fallen trees. Some permits provide 
plant part amount, such as the size and quantity of the wood pieces, as well as the intention for 
use of the resource. As recorded in permits, resources were gathered “to restore practice of kapa 
for hula garments”, for holua (sled), to restore ‘umeke (wooden containers), to make kepakepa 
(dowels), and for lua (Hawaiian self-defense) practitioners. Native species requested under 
special use permits include koa (Acacia koa) for a canoe and wiliwili (Erythrina sandwicensis) 
for the construction of ama (outrigger float) for a koa canoe.  
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Table 11. Native species (*endemic, ^endangered)  recorded within personal, commercial, and 
special use permits (SUP). 
Scientific name Permit 
Request 
Family Personal Commercial SUP 
Acacia koa* Koa Fabaceae x x  
Alphitonia ponderosa* Kauila Rhamnaceae   x 
Alyxia stellata Maile Apocynaceae x x  
Astelia menziesiana* Pa‘iniu Asteliaceae x   
Caesalpinia 
kavaiensis*^ 
Uhiuhi Fabaceae   x 
Cheirodendron sp. * ‘Ōlapa Araliaceae x   
Chrysodracon halapepe* Halapepe Asparagaceae x   
Cibotium glaucum* Hāpu‘u Cibotiaceae x x  
Colubrina 
oppositifolia*^ 
Kauila Rhamnaceae   x 
Dicranopteris linearis* Uluhe Gleicheniaceae x   
Dodonaea viscosa ‘A‘ali‘i Sapindaceae x   
Erythrina sandwicensis* Wiliwili Fabaceae   X 
Heteropogon contortus Pili Poaceae x   
Leptecophylla 
tameiameiae 
Pūkiawe Ericaceae x   
Lobelia hypoleuca* Lobelia 
hypoleuca 
Campanulaceae x   
Lycopodiella cernua Wāwae‘iole Lycopodiaceae x   
Melicope ansiata* Mokihana Rutaceae x   
Metrosideros 
polymorpha* 
‘Ōhi‘a 
lehua 
Myrtaceae x x  
Microlepia strigosa Palapalai Dennstaedtiaceae x   
Myrsine sandwicensis* Kolea 
lauli‘i 
Myrsinaceae x   
Pipturus albidus* Māmaki Urticaceae x   
Pritchardia martii* Pritchardia 
martii 
Arecaceae x   
Psilotum nudum Moa Psilotaceae x   
Rubus hawaiiensis* ‘Ākala Rosaceae x   
Sophora chrysophylla* Māmane Fabaceae x   
Sphenomeris chinensis Pala‘ā Lindsaeaceae x   
Vaccinium reticulatum* ‘Ōhelo (ai) Ericaceae x   
 
Because plant part use was not generally recorded it is not possible to identify the part 
used or use of species beyond what is shared above.   
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DOFAW Island branch data  
Each DOFAW branch office (Hawai‘i, Maui, O‘ahu, Kaua‘i) collects different 
information, though there is some overlap between the islands. Most common requests include 
maile, palapalai, hāpu‘u, ‘ōhi‘a, ‘a‘ali‘i, bamboo, pine, waiawī (strawberry guava), ‘a‘ali‘i, 
pūkiawe, as well as the categories of foliage, fruits, and ferns (Appendix One-III Table 15). 
The DOFAW harvest permit forms are as species-specific as the branch managers, in 
consultation with administrative assistants who process the requests, are willing to record. Kaua‘i 
is the most thorough, collecting mostly plant species (common and/or scientific names). In 
contrast Hawai‘i Island, which handled most permits (68%, from 2011-2017), frequently utilized 
broad categories such as foliage, ferns, evergreens and fruits that are not species specific. 
Therefore, it was difficult to identify all NTFP to species level (because of categories such as 
foliage and fruit). Despite this, analysis the permit requests showed some clear trends in terms of 
the types of NTFPs most harvested within each and across the islands.  
When permits are requested 
On Hawai‘i  Island, permits were requested throughout the year, but the peak seasons 
were Spring (March [foliage, kakuma, palapalai, maile]/April [foliage, palapalai, fruits, kakuma, 
maile]/May [foliage, palapalai, fruits, maile]) and Winter (November [foliage, maile, 
‘ōhelo]/December [foliage, ‘ōhelo, maile, fruits]) (Figure 8). On Kaua‘i similar peaks occurred in 
April (maile, ‘ōhi‘a, ferns), May (maile, ‘ōhi‘a, mokihana, palapalai) and June (maile, ‘ōhi‘a, 
‘a‘ali‘i, palapalai, warabi [Diplazium esculentum]) (Figure 9). Fewer permits were requested on 
O‘ahu, and less years were available to analyze. However, there appeared to be an increase in 
requests in December (bamboo, pine [Pinus sp.], foliage) (Figure 10). In Maui requests for guava 
and bamboo occurred in July while permits for Christmas trees, bamboo, and pine were 
submitted in December (Figure 11). 
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Figure 8 Hawai‘i Island permits requested by month from 2011-2017. 
 
Figure 9 Kaua‘i permits requested by month from 2011-2017. 
 
Figure 10 O‘ahu permits requested by month from 2014-2017. 
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Figure 11 Maui permits requested by month from 2015-2017. 
2015 Complete dataset 
Based on the complete dataset for 2015, 6,595 NTFP harvest permits were requested 
across four Hawaiian Islands (Table 7, Table 12). In 2015, thirty-five species were recorded with 
14 native species, including 9 endemics, 2 of which are endangered. In addition, 18 introduced, 
three Polynesian introduced species, 5 categories (e.g. foliage, fruits, ferns, firewood, moss), and 
1 river rock are recorded (Appendix One-II Table 16). The most requested NTFPs across the 
islands in 2015 were foliage, maile, fruits, palapalai, ‘ōhelo, hāpu‘u, bamboo, mokihana, 
strawberry guava (Psidium cattleianum), and ‘ōhi‘a (Figure 12). 
Table 12. 2015 requests include personal, commercial, and special use permits. 
DOFAW branch Commercial Personal Special Use Total 
Hawai‘i 14 5771 2 5787 
Kaua‘i 2 522  524 
Māui 4 36  40 
O‘ahu 14 230  243 
All Islands 34 6559 2 6595 
 
By far the greatest amount of NTFP harvest from state forests occurred on Hawai‘i 
Island, where in 2015 DOFAW issued 88% or 5,787 permits (Table 12, Figure 13), compared to 
O‘ahu (Figure 14, 3.0%), Kaua‘i (Figure 15, 8.0%), which issued a few hundred permits, and 
Māui (Figure 16, 1.0%), which only had 40 recorded. 
Key NTFPs by DOFAW branch 
Each island had unique peaks in NTFP requests. Hawai‘i Island had huge requests for 
foliage, maile, fruits, palapalai, ‘ōhelo, and kakuma. The main interests on Kaua‘i were maile 
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and mokihana (only found on Kaua‘i). O ‘ahu requests highlighted bamboo whereas for Maui it 
was bamboo shoots. 
 
Figure 12 2015 number of top 10 requests per species or category of plants, issued to gather 
NTFPs across Hawai‘i State Forest Reserves. 
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Figure 13 2015 number of requests per species or category of plants, issued to gather NTFPs 
from Hawai‘i Island Forest Reserves. 
 
Figure 14 2015 number of requests per species or category of plants, issued to gather NTFPs 
from Maui Forest Reserves. 
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Figure 15 2015 number of requests per species or category of plants, issued to gather NTFPs 
from Kaua‘i Forest Reserves. 
 
Figure 16 2015 number of requests per species or category of plants, issued to gather NTFPs 
from Maui Forest Reserves. 
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Where NTFPs permits are  requested 
NTFPs were gathered from a range of state forest reserves (Figure 17); however, some 
reserves were clearly more important than others in terms of NTFP resources. The Upper 
Waiākea Forest Reserve on Hawai‘i Island was by far the most frequented reserve for NTFP 
resources. It received close to 3,000 permit requests in 2015. On O‘ahu, the Nu‘uanu Forest 
Reserve, close to Honolulu, granted the most permits, but only 157 were requested in 2015. On 
Māui, based on the data available, Ko‘olau was where most NTFPs are gathered. The largest 
allocation of permits on Kaua‘i were assigned general State forest reserve status, without more 
specific site locations.  
Threatened and Endangered species 
The number of T&E species requested was not the same as the special use permits that 
included T&E requests for the Hawai‘i Island branch (Table 13). 
 
Figure 17 Hawai‘i Forest Reserve requests issued during 2015 (Jan Pali, 2016)  for 
(clockwise from top left) Hawai‘i Island, Maui, Oahu, and  Kauai districts.  Note: scales 
differ across islands. 
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Of the 22 special use Hawai‘i Island branch permits, 15 included T&E species, kauila and 
‘uhi‘uhi, and other native  (koa, wiliwili, kou) species. One branch administrator responded to 
the discrepancy, “some permit holders received permits but never contacted [DOFAW 
manager]…to do the gathering that year and have reapplied the following years.” Branch 
managers have current permits that permittees have not been coordinated a time to harvest 
resources meaning that some who apply for permits never contact the branch manager to follow 
through with the request. Therefore, people reapply the following year for similar requests. 
The analysis of NTFPs gathered from Hawai‘i State Forests provided insight on the scope 
and range of NTFP harvesting in Hawai‘i. However further details on which NTFP species were 
gathered, were obtained from participant observations at cultural events and markets as well as 
through interviews, as discussed in Chapters 2 and 3.   
Table 13. Special use permits granted for Threatened and Endangered species by DLNR 
DOFAW Hilo Branch from 2001-2016 (left column). Island wide number of Threatened and 
Endangered DOFAW permits from 2008-2016. Cataloging started in 2008 because the person 
appointed to the position started in 2008 (right column).  
Year 
Hawai‘i  Island 
No. of Special 
Use Permits 
DOFAW 
T&E 
Requests 
2001 1 n/a 
2002 0 n/a 
2003 0 n/a 
2004 0 n/a 
2005 0 n/a 
2006 0 n/a 
2007 1 n/a 
2008 1 3 
2009 1 3 
2010 7 0 
2011 0 1 
2012 2 1 
2013 0 0 
2014 1 3 
2015 0 8 
2016 1 5 
TOTAL 15 24 
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Discussion of Findings 
  Analysis of official Hawai‘i State records can provide significant information on the 
types of permits requested, the types and range of species gathered, and the peak periods for 
gathering of NTFPs. The data revealed the key species harvested (those with high permit request 
numbers) at each branch; key forest reserves where permits were requested on each island; and 
peak request of permits on  each island. The analysis of the records also provided insight on the 
type of data that are not being gathered that may be useful to effectively manage forest resources.    
Types of Permits 
 
Personal Permits 
NTFP personal permits comprised 99.3% of all requested permits (Appendix One-III 
Table 13).  Most permits, even those for cultural use such as for plants to make lei for hula, are 
placed under personal permits because they do not exceed the daily harvest amount for the plant. 
Commercial units are the same as personal limits, except that commercial materials are sold from 
the Forest Reserve.  If one person gathers one gallon of mushrooms, lycopodium tips, or ‘ōhelo 
berries, per Figure 20, a personal permit is sufficient. If the same person gathers two gallons of 
mushrooms, lycopodium tips, or ‘ōhelo berries they, from a DOFAW perspective, would need to 
submit for a commercial permit.  
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The percent and amount of permit requests emphasizes the importance of forest resources 
managed by the State of Hawai‘i throughout the year and through the years for personal use. 
Working with personal permits means administrators engage with individuals, families, and 
religious institutions, people who probably have 9am-5pm jobs during the weekday. Conflicting 
work schedules may make it difficult to request permits that need administrative approval. To 
comply with the process, permittees probably take off from work to complete the necessary 
permit steps. In terms of cultural permits, as discussed earlier,  conflicting work schedules may 
explain why requests for T&E or non-endangered special use permits, placed in the fiduciary 
responsibility of branch managers, are not responded to (see Threatened and Endangered 
species) . Currently online services provided by the Department of Land and Natural Resources 
includes access to boating payments, camping permits, commercial fishing report, commercial 
marine licenses, freshwater game fishing license, hunting license, and wedding permits. A digital 
or open source personal plant permitting system could add to the ease and accuracy of the current 
permit processing protocols.  
Many small personal permit requests may never amount to the harvest of one commercial 
permit, but they could also exceed a commercial request, without targeted data collection of 
amounts and intended use we will never know. It would be creative for the Division of Forestry 
and Wildlife to collect and share information about the following: the importance of State Forest 
Reserves to community members; how harvesting resources, engaging with the forest for 
personal use; impacts their life/livelihood; and how gatherers prepare for harvesting from the 
forest;  and how often community members return to monitor resources throughout the year. 
Also, it would be beneficial for the relationship between the Division and personal permittees to 
release permit information to the public for program. Then DOFAW can ask for input on the 
permitting process, limits, and the forest products price list for resources sold from lands 
managed by the State. Sharing this data may also put into perspective, for harvesters and the 
public, how communal forest impacts start with personal actions; how many individuals 
harvesting (separately from one another) can mean cumulative impact of repeated personal 
actions on the forest.  
Commercial Permits 
Commercial permits comprise only 0.7% of all requested permits and therefore do not 
provide sufficient monetary benefit required to sustain DLNR DOFAW (Figure 6) 
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administrators, employees, or programs as outlined by Hawai‘i Revised Statues Title 12 subtitle 
4-chapter 183 section 1.5. These numbers may reasonably reflect formal commercial collection 
activities, because a branch representative is required to escort permittees. Undocumented 
(unpermitted) commercial/livelihood activities also take place within Forest Reserves (Chapter 
2). For example, one family was responsible for about half of the maile requests per year on 
Hawai‘i Island. They requested permits at least twice a month and sometimes twice in one week 
for 3-5 individuals with the “limit” (five-3 strand neck leis or 15 strands per person” per permit); 
in other words, with one permit optimal harvesting for 5 people includes 75 strands of 
unspecified length were legal to harvest with a permit.   
The idea of paying to gather forest resources may not sit well with the public but this 
attitude might change if the public was aware that monies collected by administrators are 
deposited into the Forest Stewardship Fund (Hawai‘i Revised Statutes §183-16 and §195F-4). 
The Forest Stewardship Fund uses fees collected from forest reserves are applied to support 
maintaining of designated timber management areas, enhancing the management of public forest 
reserves and developing environmental education and training programs pertaining to sustainable 
forestry. This may encourage those who apply for personal use permits but use them for profit, to 
apply instead for commercial permit status. However, the prohibitive costs of gas and time to 
harvest may be a deterrent of permittees from applying for commercial permits.  
Mainly timber is harvested from Timber Management areas but NTFP harvest such as for 
mosses, guava poles, firewood, fruits, ferns, maile, hāpu‘u fronds (kakuma), ti leaves, 
mushrooms, flowers and greenery for floral arrangements also occurs within these areas. Current 
levels of commercial NTFP harvest does not provide the means necessary to support the Division 
or Department.  
Special Use Permits 
NTFP special use permits provide resources to canoe clubs, lineal descendant families 
and practitioners. NTFP resources are used by communities to build canoes, make kapa, perform 
hula, and practice lua self-defense arts (see Plant parts and use). As noted above, creating a 
system where permittees can meet with branch managers outside of regular business hours can 
further encourage follow through with applications by permittees.  
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Species harvested 
I found that a diversity of NTFP species are requested and harvested. The primary NTFP 
species harvested year-round include maile (Alyxia stellata), palapalai (Microlepia strigosa), 
‘ōhelo (Vaccinium reticulatum), mokihana (Melicope ansiata), kakuma (Diplazium esculentum), 
‘ōhi‘a (Metrosideros polymorpha), and pine (Pinus spp.); endangered species account for only 
0.001% of all requests and represent 0.4% of all plant species listed by USFWS (2019) for 
Hawai‘i (Appendix One-III Table 15 and Table 16).  
Together with the more common species, these results pose an important opportunity to 
engage cultural practitioners and forest managers in a shared goal of monitoring and managing of 
our NTFP resources first through targeting species harvested year-round. 
Of the 1,386 known native plant taxa in Hawai‘i (Imada 2012) 28, or 2%, were recorded 
in permits. Of the 424 T&E plant species known in the islands (USFWS 2019) 2 (or 0.4%) are 
known to be harvested within State Forest Reserves. This clarifies that NTFPs requested for 
harvest within Forest Reserves pales in comparison to the total number of known native plant 
species in the islands. Of the 70 species and 14 categories recorded, only 16% of 
species/categories were requested over 50 times between 2011-2017. 
Peak Periods  
Permit requests across the islands peaked during March-June and November-December, 
(Figure 8- Figure 11). The March through June peak coincides with the Merrie Monarch festival 
(starts on Easter Sunday), May Day (May 1), secondary school and college graduations (May-
June), and flows into the summer or wedding season as discussed in Chapter 2. November 
through December coincide with annual Thanksgiving and Christmas holidays, fall graduation 
and preparation time for Japanese New Year (which occurs annually January 1; but starts on 
December 15). This suggests that the cultural and religious celebrations are the major drivers of 
NTFP harvesting from state forest reserves. Given the accumulated requests for foliage in 
November and December, it is worth monitoring use of resources during these times on Hawai‘i 
Island to determine harvest amounts. Both Spring and Fall are wet, or rainy, and they encourage 
new growth which is necessary for soft items such as bamboo shoots, kakuma (hāpu‘u fern 
shoots), maile, as well as fresh foliage for lei and wreaths. Historically these times also coincide 
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with agricultural planting and harvesting periods, when the weather shifts and rains seasonally 
drench the islands. 
Each island branch has unique NTFP peaks which highlight the importance of branch 
managers in defining how permit requests are recorded. Also, some plant resources are only 
available on specific islands, such as mokihana on Kaua‘i.  Some islands are known for the 
relational abundance of particular resources, such as ‘ōhelo and ‘ōhi‘a lehua on Hawai‘i Island. 
Monitoring of species only available on specific islands could be of interest to those from the 
islands in preserving endemic species, and cultural practices, limited to a restricted forest 
resource.  
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Recommendations 
Hawai‘i Island may need more support in processing permits as they handled 68% of 
requests between 2011-2017 and majority of 88% in 2015 (Figure 16). 
Those NTFP categories most frequently requested on permits such as foliage and fruits 
should be recorded according to species (where possible, scientific and common names). 
Information about plant part harvested and/or used and how permittees are utilizing NTFP 
resources can serve as the basis for monitoring and adaptive management of  NTFPs (e.g. single 
or multiple time use). 
Consistency of data recorded across branches may facilitate analysis later.  For example, 
if information about species are of interest ,DOFAW could include scientific names, if part used 
is important, include scientific names with descriptors such as shoots or create a visual glossary 
so common names visually relate to scientific names and are understood by both administration 
and permittees. Common names that may refer to many species are limited, e.g. kauila 
(Colubrina oppositifolia; Alphitonia ponderosa) are already differentiated within permits 
because of endangered status. Common categories that may refer to many species such as 
foliage, fruit, pine, and Christmas trees or that refer to plant parts for example liko, mamo, lehua, 
kakuma, are more problematic for tallying species.   
If the Division is looking to fulfill the mandate to fund their services through maximizing 
forest resource value- added NTFPs such as lei, honey, jams and jellies (from State fruit orchards 
[Hilo Forestry Arboretum, Keanakolu]), and the like, this may bear more fruit through 
community partnerships and guardianship forest agreements.    
Personal permits – a year-round proposal 
For both the gatherers and the resource managers, it is hard to determine what will be 
gathered or what is available prior to going out into the field to harvest. A permit is necessary on 
public lands. Therefore, entering a forest reserve without a permit, even if just to observe what 
resources are available, could put harvesters at risk of incurring fines. This suggests that other 
permitting approaches are needed. 
Alaska has a Department of Subsistence in Washington D.C. It is complicated but some 
communities advocated for Federal Recognition and were organized as corporations. They didn’t 
really get to choose but they did define their lands. The Alaska Native Indigenous Land Act 
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(ANILCA) solidified the presence of Alaska Natives within Federal agencies. Like Hawai‘i, 
subsistence practices in Alaska have a legal canon. With the large and remote areas that need to 
be monitored (some villages can only be reached by plane), researchers have worked with 
harvesters to create permit documentation to inform agencies and allow collectors to be open 
about their practices that include permits and harvest calendars. Surveys on post-season harvest 
of wild resources (including species, frequency and amounts harvested) are sent out to 
households, in Alaska the return rate is over 80% (Jim Fall, April 26, 2017, personal 
communication). Obtaining a personal harvest permit costs a minimal fee (for example $10 for a 
permit to fish per year), and this is used to supplement the maintenance of the program which 
includes organizing data by management area and by community, as well as supporting an 
ongoing Technical Paper Series.   
To increase accuracy of permit requests, I suggest a one-year permit that requires 
harvesters to report use, to be mailed out, to all persons who sign up to harvest in State Forest 
Reserves. A year-round permit for personal use harvesting may improve accuracy of which plant 
species are utilized, how much is harvested, provide harvesters with the safety of an in-hand 
permit to avoid infraction fees, may contribute financial support to the DOFAW program (if 
agreed by the public), may reduce the amount of paperwork being processed during peak 
seasons, and may encourage a larger view of what is going on by connecting year round practice 
with practitioners. Environmental observations should be included in the form (e.g. moon phase), 
along with the use of the resource, location of resource extraction, and identification of the 
harvester in terms of cultural interest and provenance or residency (resident, transient). This 
approach may streamline data analysis and incorporation of best management practices with 
harvesters who are in the forest more often than administrative officials.  Currently data input is 
provided by administrative assistants within each island branch. Working alongside Alaska 
officials can be supportive to a similar dynamic effort (related to subsistence, personal use) in 
Hawai‘i.  
At the beginning of this chapter a ‘ōlelo no‘eau shares that if we harvest resources when 
walking into the forest, we may lose our way. This saying teaches us that if we know what we 
are looking for it is best to harvest on the way out of the forest. This allows us to 1) enjoy our 
time, 2) monitor available resources prior to harvesting (if at all), 3) exercise self-restraint, and 4) 
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recognize our path to return home. The process of harvesting is ideally from a native Hawaiian 
culture perspective: a time to enjoy, a time to reflect, a time to express equanimity, and a time to 
return home. These are the general steps to harvesting. If the permit procedure can reflect these 
stages, participation may increase, by permittees and administrators.  
E nihi ka hele i ka uka o Puna 
Mai ʻako i ka pua  
O lilo i ke ala o ka hewahewa 
Walk carefully in the upland trail of Puna 
Donʻt pick the flowers 
Or the path will become unrecognizable 
(Kanahele, 2011, p. 58-59) 
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Appendix One-I: Introduction Supplement 
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Forest products price list for resources sold from lands managed by the State of Hawai‘i 
approved December 2018 , Department of Land and Natural Resources, Division of 
Forestry and Wildlife, page 1 of 3 (Timber stumpage) (Case 2018). 
 
Figure 19Forest products price list for resources sold from lands managed by the State of 
Hawai'i, Department of Land and Natural Resources, Division of Forestry and Wildlife, page 1 
of 3. 
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Forest products price list for resources sold from lands managed by the State of Hawai‘i 
approved 2018, Department of Land and Natural Resources, Division of Forestry and 
Wildlife, page 2 of 3 (firewood, postwood, other forest products) (Case 2018). 
 
 
Figure 20 Forest products price list for resources sold from lands managed by the State of 
Hawai'i, Department of Land and Natural Resources, Division of Forestry and Wildlife, page 2 
of 3. 
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Forest products price list for resources sold from lands managed by the State of Hawai‘i 
approved 2018, Department of Land and Natural Resources, Division of Forestry and 
Wildlife, page 3 of 3 (kiln) (Case 2018). 
 
 
Figure 21Forest products price list for resources sold from lands managed by the State of 
Hawai'i, Department of Land and Natural Resources, Division of Forestry and Wildlife, page 3 
of 3. 
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Appendix One-II: Methods 
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1. Personal Permit (DOFAW 2016b) 
 
Figure 22 DLNR DOFAW Forest Reserve personal permit, page 1 of 2.  No charge authorizing 
the collection in a specific area. 
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Figure 23 DLNR DOFAW Forest Reserve personal permit, page 2 of 2.  No charge authorizing 
the collection in a specific area. 
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2. Commercial Permit (DOFAW 2016c)  
 
Figure 24 DLNR DOFAW Forest Reserve commercial permit, page 1 of 2.  Ten-dollar 
processing fee and total fee of items (varies) authorizing the collection in a specific area. 
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Figure 25 DLNR DOFAW Forest Reserve commercial permit, page 2 of 2.  Ten-dollar 
processing fee and total fee of items (varies) authorizing the collection in a specific area. 
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3. Threatened and Endangered Plant License  
 
 
Figure 26 DLNR DOFAW Forest Reserve Threatened and Endangered plant license, page 1 of 
2. 
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Figure 27 DLNR DOFAW Forest Reserve Threatened and Endangered plant license, page 2 of 
2. 
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Appendix One-III: Result 
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2011-2017 DOFAW branch requests by month and year 
Table 14. 2011-2017DOFAW branch requests by month and year. Includes personal, commercial, and special use permits. 
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Hawai‘i  1 31 13 15 14 
 
2 76 
 
1104 327 1903 5771 3385 1764 14254 2 4 6 2 2 16 14346 
January 
  
2 4 2 
  
8 
 
15 
 
65 279 272 181 812     2 2 822 
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2 1 
 
3 
  
6 
   
209 245 301 175 930  1    1 937 
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1 
 
1 2 
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9 23 610 521 262 1425       1429 
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3 5 3 4 
 
2 17 
   
16 876 443 364 1856       1873 
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12 
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607 267 173 1020   3   3 1035 
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2 
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1 
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122 288 146 115 879   3   3 887 
October 
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1 
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212 
 
404 318 163 77 1174       1177 
November 
 
5 
 
1 
   
6 
 
359 
 
473 674 337 59 1902  2    2 1920 
December 1 1 
     
2 
 
172 70 271 716 239 
 
1468       1470 
Kauai 
    
2 
 
1 3 128 1665 828 823 522 612 988 5566       5569 
January 
      
1 1 
 
21 9 6 10 7 40 93       94 
February 
         
32 10 14 24 10 2 92       92 
March 
         
129 79 39 49 16 20 332       332 
April 
         
281 98 61 33 42 56 571       571 
May 
         
538 215 329 290 223 348 1943       1943 
June 
         
219 121 122 3 144 114 723       723 
July 
         
110 138 44 8 41 37 378       378 
August          10 11 12 18 15 57 123       123 
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September          28 51 60 19 5 173 336       336 
 Commercial Personal Special Use  
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October 
         
75 53 74 14 6 105 327       327 
November 
    
1 
  
1 
 
105 11 14 29 27 36 222       223 
December 
    
1 
  
1 128 117 32 48 25 76 
 
426       427 
Maui 
    
4 13 5 22 
    
36 48 43 127       149 
January       1 1       1 1       2 
February 
      
2 2 
      
1 1       3 
March 
      
1 1 
     
1 7 8       9 
April 
      
1 1 
    
1 3 1 5       6 
May 
            
15 13 3 31       31 
June 
            
7 7 2 16       16 
July 
            
2 6 19 27       27 
August 
            
4 
 
9 13       13 
September 
             
3 
 
3       3 
October 
             
2 
 
2       2 
November 
     
1 
 
1 
     
7 
 
7       8 
December 
    
4 12 
 
16 
    
7 6 
 
13       29 
Oahu 
    
14 23 10 47 
   
92 230 233 190 745       792 
January 
    
1 
  
1 
    
3 9 4 16       17 
February 
            
3 9 4 16       16 
March 
            
7 12 6 25       25 
April 
      
1 1 
    
8 2 4 14       15 
May 
    
1 
  
1 
    
7 9 55 71       72 
June 
    
3 1 2 6 
    
10 19 71 100       106 
Table 14. (Continued) 2011-2017DOFAW branch requests by month, year. Includes personal, commercial, and special use permits. 
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 Commercial Personal Special Use  
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July       1 1     13 11 20 44       45 
August       3 3     3 5 12 20       23 
September 
     
8 1 9 
   
2 7 7 9 25       34 
October 
     
4 1 5 
   
3 7 10 2 22       27 
November 
    
2 3 1 6 
    
18 29 3 50       56 
December 
    
7 7 
 
14 
   
87 144 111 
 
342       356 
Grand Total 1 31 13 15 34 36 18 148 128 2769 1155 2818 6559 4278 2985 20692       20856 
Table 14. (Continued) 2011-2017 DOFAW branch requests by month, year. Includes personal, commercial, and special use permits.  
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2011-2017 species list of NTFP permit requests 
 
Table 15. 2001-2017 species (*endemic, ^endangered) list of personal, commercial, and special 
use permits with request amounts. !=multiple species for common name (numbers not replicated 
but specie is accounted for), P=Personal permits, C= Commercial permits, SUP=Special Use 
Permits. 
Scientific Common Family P C SUP Total 
Acacia koa* Koa Fabaceae 5 3 
 
8 
Acacia mearnsii Black wattle Fabaceae 1 1 
 
2 
Aleurites moluccanus  Kukui Euphorbiaceae 1 
  
1 
Alphitonia ponderosa* Kauila Rhamnaceae   4 4 
Alyxia stellata Maile Apocynaceae 4434 1 
 
4435 
Araucaria heterophylla Norfolk pine Araucariaceae 23 
  
23 
Arundina graminifolia Bamboo 
orchids 
Poaceae 2 15 
 
17 
Astelia menziesiana* Pa‘iniu Asteliaceae 18 
  
18 
Auricularia auricula-
judae 
Pepeiao Auriculariaceae 12 
  
12 
Bambusa sp. Bamboo Poaceae 554 27 
 
581 
Bambusa sp. Bamboo 
shoots 
Poaceae 72 1 
 
73 
Begonia Begonia Begoniaceae 6 
  
6 
Bryophyta moss 
 
44 
  
44 
Calotropis gigantea Crown flower Apocynaceae 16 
  
16 
Casuarina equisetifolia Ironwood Casuarinaceae 1 
  
1 
Caesalpinia kavaiensis*^ Uhiuhi Fabaceae 
  
3 3 
Cheirodendron sp. * ‘Ōlapa Araliaceae 10 
  
10 
Chrysodracon halapepe* Halapepe Asparagaceae 4 
  
4 
Cibotium glaucum* Hāpu‘u Cibotiaceae 59 8 
 
67 
Cibotium glaucum* kakuma (fern 
shoots) 
Cibotiaceae 755 
  
755 
Cladium mariscus subsp. 
jamaicense 
Uki Cyperaceae 23 
  
23 
Coffea arabica Coffee Rubiaceae 3 
  
3 
Colubrina oppositifolia*^ Kauila Rhamnaceae  
 
6 6 
Cordia subcordata Kou Boraginaceae  
 
1 1 
Cordyline fruticosa Ti Asparagaceae 11   11 
Dicksonia antarctica Australian 
tree fern 
  
Dicksoniaceae 1 
  
1 
Dicranopteris linearis* Uluhe Gleicheniaceae 14 10 
 
24 
Diplazium esculentum Warabi Athyriaceae 75 
  
75 
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Scientific Common Family P C SUP Total 
Dodonaea viscosa ‘A‘ali‘i Sapindaceae 155   155 
Dracaena reflexa Song of India Asparagaceae 6 
  
6 
Erythrina sandwicensis* Wiliwili Fabaceae 
  
2 2  
Eucalyptus robusta Swamp 
mahogany 
Myrtaceae 3 
  
3 
Eucalyptus saligna Saligna Myrtaceae  1 
 
1 
Eucalyptus sp.  Eucalyptus Myrtaceae 3 
  
3 
Fraxinus uhdei Tropical ash Oleaceae 
 
2 
 
2 
Grevillea robusta Silky 
Oak/Silver 
Oak 
Proteaceae 22 
  
22 
Heliconia spp. Heliconia Heliconiaceae 7 
  
7 
Heteropogon contortus Pili Poaceae 2 
  
2 
Hibiscus tiliaceus Hau Malvaceae 1 5 
 
6 
Hydrangea sp. Hydrangea Hydrangeacae 7 
  
7 
Ilex sp. Holly Aquifoliaceae 17 
  
17 
Juniper sp. Juniper Cupressaceae 3 
  
3 
Leptecophylla 
tameiameiae 
Pūkiawe Epacridaceae 95 
  
95 
Leucaena leucocephala Koa haole Fabaceae 3 
  
3 
Lobelia hypoleuca* Lobelia 
hypoleuca 
Campanulaceae 1 
  
1 
Lonicera albiflora White 
honeysuckle 
Caprifoliaceae 1 
  
1 
Lycopodiella cernua* Wāwae‘iole Lycopodiaceae 6 1 
 
7 
Lycopodium* Lycopodium Lycopodiaceae 2 27 
 
29 
Melicope ansiata* Mokihana Rutaceae 1044 
  
1044 
Metrosideros 
polymorpha* 
‘Ōhi‘a lehua Myrtaceae 526 4 
 
530 
Microlepia strigosa* Palapalai Dennstaedtiaceae 2234 
  
2234 
Monstera deliciosa Monstera Araceae 18 
  
18 
Musa sp. Banana Musaceae 23 
  
23 
  
Myrsine sandwicensis* Kolea lauli‘i Myrsinaceae 6 
  
6 
Olea europaea Olive Oleaceae 18   18 
Passiflora edulis Liliko‘i Passifloraceae 14   14 
Table 15. (Continued) 2001-2017 species (*endemic, ^endangered) list of personal, commercial, 
and special use permits with request amounts. !=multiple species for common name (numbers 
not replicated but specie is accounted for), P=Personal permits, C= Commercial permits, 
SUP=Special Use Permits. 
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Scientific Common Family P C SUP Total 
Passiflora mollissima Banana poka Passifloraceae 9   9 
Pinus sp. Matsu Pinaceae 4   4 
Pinus sp. Pine Pinaceae 276 5  281 
Pipturus albidus* Māmaki Urticaceae 1 
  
1 
Pritchardia martii* Pritchardia 
martii  
Arecaceae 1 
 
 
  
1 
Scientific Common Family P C SUP Total 
Psidium cattleianum Waiawī, 
strawberry 
guava 
Myrtaceae 156 1 
 
157 
Psidium guava Guava Myrtaceae 35 2 
 
37 
Psilotum nudum* Moa Psilotaceae 6 
  
6 
Rubus hawaiensis* Akala Rosaceae 10 
  
10 
Salix discolor Pussy willow Saliaceae 7 
  
7 
Schinus terebinthifolia Christmas 
Berry 
Anacardiaceae 5 
  
5 
Sophora chrysophylla* Māmane Fabaceae 4 
  
4 
Sphenomeris chinensis Pala‘ā Lindsaeaceae 55   55 
Toona ciliata Australian 
Red Cedar 
Meliaceae   1 
 
1 
Unknown Silver moss  7 
  
7 
Vaccinium reticulatum* ‘Ōhelo (ai) Ericaceae 1230 
  
1230 
Zantedeschia aethiopica Calla lily Araceae 6 
  
6 
Zingiberaceae Ginger Zingiberaceae 15 1 
 
16 
(multiple species) Bloodwood    2   2 
(multiple species) Christmas tree  4 12 
 
16 
(multiple species) Mahogany   3  3 
(multiple species) dead branches 4 
  
4 
(multiple species) evergreens  37 
  
37 
(multiple species) ferns  213   213 
(multiple species) ferns (non-
native only) 
81   81  
(multiple species) firewood  20 3  23 
(multiple species) flowers  2   2 
(multiple species) foliage  5895 4  5899 
(multiple species) fruits  2193   2193 
Table 15. (Continued) 2001-2017 species (*endemic, ^endangered) list of personal, commercial, 
and special use permits with request amounts. !=multiple species for common name (numbers 
not replicated but specie is accounted for), P=Personal permits, C= Commercial permits, 
SUP=Special Use Permits. 
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Scientific Common Family P C SUP Total 
(multiple species) fungus 
 
13 
  
13 
  
(multiple species) Lei material for May Day 2 
  
2 
(multiple species) non-endangered 1 
  
1 
(multiple species) non-native  1 
  
1  
river rock 
 
2 
  
2 
(multiple species) various spp. 14 
  
14  
(blank) 
 
22 8 
 
30 
Total requests 
 
20692 148 16 20856 
Table 15. (Continued) 2001-2017 species (*endemic, ^endangered) list of personal, commercial, 
and special use permits with request amounts. !=multiple species for common name (numbers 
not replicated but specie is accounted for), P=Personal permits, C= Commercial permits, 
SUP=Special Use Permits. 
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2015 species list of NTFP permit requests 
Table 16. 2015 species (*endemic, ^endangered) list of personal, commercial, and special use 
permits with request amounts. P=Personal permits= Commercial permits, SUP=S 
 
Scientific Common Family P C SUP Total 
Acacia koa* Koa Fabaceae  2  2 
Acacia mearnsii Black 
wattle 
Fabaceae 1 1  2 
Alyxia stellata Maile Apocynaceae 1156   1156 
Araucaria heterophylla Norfolk 
pine 
Araucariaceae 14   14 
Arundina graminifolia Bamboo 
orchids 
Poaceae  1  1 
Bambusa vulgaris Bamboo Poaceae 150 9  159 
Bambusa vulgaris Bamboo 
shoots 
Poaceae 32 1  33 
Caesalpinia kavaiensis*^ Uhiuhi Fabaceae   1 1 
Cibotium glaucum* Kakuma 
(fern 
shoots) 
Cibotiaceae 285   285 
Colubrina oppositifolia*^ Kauila Rhamnaceae   1 1 
Cordyline fruticosa Ti Asparagaceae 11   11 
Dicranopteris linearis* Uluhe Gleicheniaceae 2   2 
Dodonaea viscosa ‘A‘ali‘i Sapindaceae 3   3 
Eucalyptus spp.  Eucalyptus Myrtaceae 2   2 
Grevillea robusta Silver Oak Proteaceae 2   2 
Heteropogon contortus Pili Poaceae 1   1 
Ilex spp. Holly Aquifoliaceae 10   10 
Juniper spp. Juniper Cupressaceae 1   1 
Leptecophylla 
tameiameiae 
Pūkiawe Ericaceae 3   3 
Leucaena leucocephala Koa haole Fabaceae 3   3 
Lycopodium Lycopodiu
m 
Lycopodiaceae  5  5 
Melicope ansiata* Mokihana Rutaceae 151   151 
Metrosideros polymorpha* ‘Ōhi‘a 
lehua 
Myrtaceae 23   23 
Microlepia strigosa Palapalai Dennstaedtiaceae 731   731 
Musa spp. Banana Musaceae 4   4 
Pinus spp. Matsu Pinaceae 2   2 
Pinus spp. Pine Pinaceae 28 3  31 
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Scientific Common Family P C SUP Total 
Psidium cattleianum Waiawī, 
strawberry 
guava 
Myrtaceae 85 1  86 
Psidium guava Guava Myrtaceae 4   4 
Salix discolor Pussy 
willow 
Saliaceae 1   1 
Schinus terebinthifolia Christmas 
Berry 
Anacardiaceae 3   3 
Sphenomeris chinensis Pala‘ā Lindsaeaceae 3   3 
Vaccinium reticulatum* ‘Ōhelo (ai) Ericaceae 419   419 
Zingiberaceae Ginger Zingiberaceae 1   1 
(multiple species) Christmas 
tree 
   2  2 
(multiple species) ferns   7   7 
(multiple species) firewood 
 
 2  2 
(multiple species) foliage   2617 2  2619 
(multiple species) fruits   809   809 
(multiple species) moss   1   1 
  river rock   1   1  
(blank) 
 
 3  3 
Total requests 
  
6561 32 2 6595 
 
Table 16. (Continued) 2015 species (*endemic, ^endangered) list of personal, commercial, and 
special use permits with request amounts. P=Personal permits= Commercial permits, SUP=S 
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Chapter Two: Hawai‘i Non-Timber Forest 
Products are Integrated into Our Social 
Fabric 
Chapter 2: Permit Supplement Part I-Cultural observations and Market surveys  
 
He lei poina ‘ole ke keiki. 
A beloved child is a lei (garland) never forgotten.  
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Cover image: My dad flew to Hilo, in fall 2015, to support my first hula performance at Hawai‘i 
Community College. He presented me with a maile (Alyxia stellata) lei bought from a local Hilo 
store as soon as he got off the plane. The next day we went to visit his grandmother, my great 
grandmother, and shared the lei I had received from the performance with her. My father wanted 
to recognize the work I had accomplished with his presence and with the gift of a maile lei. I 
wanted to recognize those who made him who he is, which shaped me (and this dissertation). 
The sharing of lei carries through a generational practice and emphasizes his love and support of 
my journey.  
(Photo by Katie Kamelamela) 
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Chapter 2: Hawai‘i NTFPs are Integrated into Hawai‘i’s Social Fabric 
This chapter is a result of inquiries into Non-Timber Forest Products (NTFPs) supported 
by the United States Forest Service (USFS) and the Department of Land and Natural Resources 
Division of Forestry and Wildlife. My original contribution to knowledge about NTFPs in this 
chapter is systematically cataloging culturally and economically valued plant species that are 
currently harvested from Hawai‘i forests. This research is part of an initial assessment by Federal 
and State agencies to understand the cultural and economic role of NTFPs in Hawai‘i and to 
detail contemporary use as well as quantify and evaluate the economic significance of Hawai‘i’s 
forests to inform forest and state land managers. This assessment of NTFPs unfolds through i) 
Chapter One – assessment of harvest permit records, ii) Chapter Two – assessment of cultural 
events and NTFP market distribution, and iii) Chapter Three - interviews with user (gathering) 
group across forest types. 
Within Chapter One, I reported the findings of the first ever State of Hawai‘i Forest 
Reserve plant permit analysis. Results identified the species and categories of NTFPs gathered 
through the permit process and provided limited insight into how plants are used and what parts 
are used. In this chapter, I supplement the permit information with cultural observations and 
market surveys. I aim to identify what NTFP species are being harvested from Hawai‘i forests 
today, with the goal of providing baseline cultural and market distribution information. I start by 
providing background on the common cultural practices of lei (garland) in Hawai‘i. I briefly 
review observations made of six annual cultural events, which represent Hawaiian and Japanese 
cultural festivities. I then present the results of my research which identify NTFP species, use, 
and plant part harvested in Hawai‘i for cultural events and markets and the price or price range 
for these items. In chapter 3 I engage with harvester perspectives through interviews and a 
structured online survey of general forest plant harvesting practices to provide thoughts about 
current and future forest management status.  
Cultural and Economic Relevance of NTFPs 
In Hawai‘i, Hawaiians traditionally relied on a wide range of plants harvested from the 
forest to meet their subsistence needs and support their cultural practices (Abbott 1992). Given the 
diversity of Hawai‘i’s forest ecosystems, which range from dry to wet and lowland to subalpine 
forests, the species used varied from island to island and community to community.  In the two 
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hundred years plus years since European colonization, Hawai‘i’s social, economic and ecological 
contexts have changed radically. Hawai‘i is a multicultural state based on a cash economy where 
much of its forests have been converted to other land uses and most of those that remain are 
dominated by non-native species.  
However, NTFP harvest continues to play a significant economic, social and cultural role 
in Hawai‘i (McMillen and Kamelamela 2015). Plant parts gathered include leaves, flowers, bark, 
inner bark, sap, seeds, fruit, stems, roots, fronds, and whole plants for the use of food, firewood, 
ceremony, lei (garlands), medicine, mea kaua (weapons), hula (traditional dance), baskets, crafts, 
for fishing, celebrations, adornment and more (Kamelamela 2011).  People of diverse socio-
economic backgrounds and origins gather resources year-round, from the mountain to the sea.  
NTFP gathering and sharing are key aspects of Hawaiian culture, supporting both subsistence and 
cash economies (Matsuoka et al. 1994, McMillen and Kamelamela 2015).  Products made from 
NTFPs are gifted, traded, and sold informally and in markets at cultural events, crafts fairs, and 
farmer’s markets, and online. Hawai‘i’s influx of immigrants from new locations, and the ‘local 
food’ movement have also led to increased interest in harvesting introduced and naturalized forest 
plants across the state.  
Despite this, there is little research on the NTFPs in Hawai‘i today. There is no information on 
which NTFP species are most common, how much is harvested, nor compiled information on their 
economic and cultural value. This information is critical both to better understand and document 
the value of Hawai‘i forests to Hawai‘i residents, and to develop management plans that can 
conserve native plants species and the perpetuation of Hawai‘i’s cultural traditions most close to 
these.  Below I highlight large community festivities hosted by Hawaiian and Japanese circles of 
relatives and friends.  
Hawaiian Cultural Festivals: He lei makamae 
 Lei (garlands) are a daily part of Hawai‘i life, used to mark special Pacific Island 
traditions and occasions, to remember those who share love with us and to connect with our 
surroundings. Lei are made of plants, shells, ivory, feathers, paper, or other materials.  
Figuratively, a lei can refer to “a beloved child, wife, husband, sweetheart, younger sibling and 
so called because a beloved child was carried on the shoulder, with its legs draped down on both 
sides of the bearer like a lei” (Pukui 1986 p. 200). Below, I look at lei and its role in hula during 
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Merrie Monarch, lei for adornment for Kamehameha Day, and lei made for Lei Day. Later, in the 
market section I examine the lei industry (vendors, weddings, tourism).  
Hula and Merrie Monarch: Lei Aloha Hula 
Hula is a sacred and ceremonial art composed of chants and dance that carries with it 
much of the oral history of Hawaiians. It plays an important role in the lives of tens of thousands 
of people of all ages and ethnicities living in Hawai‘i today and beyond. Lei used in hula have 
great cultural and spiritual significance as they represent kinolau (physical manifestations) of 
Hawaiian deities (Abbott 1992). Plants are gathered for attire and adornments, for stage 
decorations, and for offerings.  
Hālau Hula come together from across the islands and nationally to compete at the Merrie 
Monarch Festival, as well as other competitions throughout the year. Thousands watch the 
competition on television and through online streaming. The mission of the Merrie Monarch 
Festival is “the perpetuation of hula and the Hawaiian culture”. At the Merrie Monarch 
competition three events are held over three nights: Miss Aloha Hula, hula kahiko (traditional), 
and hula ‘auana (modern). On Miss Aloha Hula night there are individual performances. On the 
following two nights performances are by hālau hula of both men and women. 
Use of plants for lei, especially native species, on the head (po‘o), neck (‘ā‘ī), as well as 
wrists and ankles (kupe‘e) serve as protection for the dancer and represents the forest, elements, 
or the story being shared. Plants harvested from the forest represent the hula goddess Laka and 
her many kinolau used to attract mist and water. When on stage, dancers connect the audience to 
the forest, animating elements within the realms of wao kele (rainforest) and wao akua (cloud 
forest) and reference historical phenomena of places and people. Native plants such as ‘ōhi‘a 
lehua (Metrosideros polymorpha), maile (Alyxia stellata), palapalai (Microlepia strigosa), 
‘a‘ali‘i (Dodonaea viscosa), and ‘ie‘ie (Freycentia arborea) are critical to kūahu (hula altar) as 
well as other species currently. Kūahu is a metaphor for the dancer when adorned in plants. 
These actions remind us that we are godly, we are of the forest, and we are integrally connected 
to wao akua for our lifeforce (water).  
Kamehameha Day – Lei Paʻū 
King Kamehameha festivities occur each June, just as the first celebration, in 
commemoration of Hawai‘i’s first monarch King Kamehameha I.  Celebrations occur statewide, 
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with major celebrations taking place in Honolulu, O‘ahu and in Hilo and Kohala (birthplace of 
Kamehameha) on Hawai‘i Island. A ceremony also takes place at the Nation’s Capital in 
Emancipation Hall, Washington D.C.  The celebration includes draping lei over a statue of King 
Kamehameha.  
Parades occur (Honolulu, Kohala, Kona) with pāʻū riders on horseback. Pāʻū are long 
skirts worn by women on horseback, in a tradition that dates to the early 19th century. Both rider 
and horse are adorned with multiple lei. The pā‘ū rider units represent each island and the lei 
they use in their unit represents the lei that their island is known for. Each island is associated 
with a lei. The identification of island lei has been passed on and celebrated in various mele. 
Hawaiʻi island is known for native ‘ōhi‘a lehua; Maui for post contact introduced roselani 
(Rosaceae); Molokaʻi for Polynesian introduced kukui (Aleurites moluccanus ); Kahoʻolawe for 
hinahinakūkahakai (Nama sandwicensis) a rare native; Lānaʻi for kauna‘oa (Cuscuta 
sandwichiana, Cassytha filiformis); Oʻahu for native ʻilima (Sida fallax); Kauaʻi for endemic 
mokihana (Melicope ansiata) and Niʻihau for the pūpū (kahelelani shell, Leptothyra verruca) of 
Niʻihau. Some parades have floats that are decorated with plants, some are NTFPs others are 
from horticulture farms or urban centers.  
Horseback riding, displayed during parades like Kamehameha Day, is a nod to the 
lifestyle of the paniola or paniolo (Hawaiian cowboys) from Spain who managed ranch lands in 
the 1900s. The lifestyle of the paniola adhered to the lifestyle preference of Hawaiians, living off 
the land from mauka to makai. Paniola were provided housing and stipends while having the 
freedom to work the land, grow food, hunt, fish, and live a traditional lifestyle during a time of 
rapid change. Paniola are known for the lei worn on their hats when they return from the 
mountains. They would ride in the mountains and make lei. The type of lei, the flowers or ferns 
used, indicate where they have been. The paniola are still recognized as institutional knowledge 
holders of landscape phenomena. They developed language, ‘ōlelo kanaka as known in some 
areas (as opposed to ‘ōlelo Hawai‘i [Hawaiian language]) incorporating Hawaiian, English, and 
words from other origins to reflect the environments they worked in. Particular ranches are 
known to have terminology specific to their place and the people who worked there. Besides 
Kamehameha Day, pa’ū riders are also central to the Merrie Monarch. 
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Lei Day 
Lei Day (May 1) has been a recognized day of celebration in Hawai‘i since 1929. Lei 
Day competitions have been occurring in Honolulu since 1927. The competition engages wide 
sectors of the public who make lei to compete in a variety of different categories, for example, 
based on color, or materials used, or technique utilized to make the lei.  The event is an 
opportunity used to celebrate all cultures within Hawai‘i with Hawaiian lei as the basis of these 
activities. Today all the counties of Hawai‘i have competitions so makers can share their 
traditions and innovations. Major lei day events are held on all islands and attract thousands of 
people.  
Besides the official competition it is common, within schools throughout Hawai‘i, for 
students to be part of a royal court, reminiscent of and like Merrie Monarch and Kamehameha 
Day parade celebrations. The monarchial era, and memories of the Hawaiian Kingdom, remind 
us of the political foundation of our islands. Like pā‘ū units representing different islands a court 
of a King, Queen, Princesses and Princes are convened with representative colors and flora of the 
eight islands for May Day. Within schools, May Day, also known as Lei Day, honors the multi-
cultural background of Hawai‘i based in the history of the islands.   
As discussed above, Native Hawaiian traditional and customary knowledge and practices 
support as well as are the base of public events such as Merrie Monarch, Kamehameha Day, and 
Lei Day. The latter two events occur during peak sun maturation (May to June), so focused 
harvesting during this period takes advantage of the bloom season. These events are unpaid 
affairs. Practitioners are not provided compensation for their contributions, in fact many 
fundraise in order to be able to participate. In most instances’ investments in gas, food, horse 
transport and time (which may compete with working hours) can impact the financial well-being 
of practitioners when volunteering for these events. Because these events are yearly, participants 
prepare in advance. Preparation time exceeds the event, extending year-round through 
monitoring of plants resources, planning, and practice. Practitioners hone these skills, such as 
hula and lei, through repetition and refinement of technique. Thus, when exhibition time comes 
around execution seems effortless.  
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Japanese Cultural Festivals 
The Japanese community has been in Hawai‘i since the latter 1800s and in 2018 the 
Japanese Cultural Center celebrated 150 years of Japanese immigration to Hawai’i. Celebrations 
honored the Gannenmono, the first-year men. The historical importance of the Japanese 
community in Hawai‘i is also represented by the first Shinto Temple (Daijingu) to be established 
outside of Japan, located in Hilo, Hawai‘i Island. The Japanese also established Buddhism in 
Hawai’i and  the most visible activity of the Buddhist Temples occurs during Obon season, when 
the spirits of deceased ancestors are honored. These temples also assist in celebrating the New 
Year. The most attended community events are the welcoming of Japanese New Year and 
celebration of Obon.  
Japanese New Year coincides with January 1 and is the most important holiday 
celebrated by Japanese in Japan and in Hawai‘i.  New Year is so important to the Japanese 
American community members that many gather weeks before to prepare mochi (rice cake) to 
welcome the blessings of the New Year, in addition to celebrating the day. Preparations can start 
on December 15, where bamboo (Bambusa sp.) and evergreens (Pinaceae) are used in an 
arrangement known as kadomatsu (“pine gate) for welcoming the New Year, and end between 
January 1-3 (Takayama, 2012). On the day of New Year’s, the pounded mochi is used as 
offerings and eaten in ozoni soup (mochi soup) for good luck.  
Obon season occurs during the summer. It is the time Buddhists share flowers and food at 
the burial place of family members and friends. The original Obon dances in Hawai‘i took place 
in plantation fields then transitioned over time to temples. The tradition of offering gratitude to 
those who have passed almost faded after World War II and the internment of Japanese. Today 
Obon dances include more than Japanese Buddhists. Filipino, Chinese, Korean, Portuguese and 
Native Hawaiians, participate too, Protestant and Catholic alike. (Akaka et al. 1970). The cultural 
traditions of many other ethnic groups in Hawai‘i are shared by the whole community.  
 
 
 
 
79 
 
Trajectory of inquiry 
This chapter expands upon the information provided in Department of Land and Natural 
Resources Division of Forestry and Wildlife permits about NTFP plant species gathered in 
forests, mainly on Oʻahu, Hawai‘i Island, and Kaua‘i. Information in this chapter is not specific 
to State Forest Reserves. It is generalized, as many harvesters do not reveal where they harvest 
NTFP resources. Data on how NTFPs are used, and plant parts used in cultural events and 
markets is provided. Though garden plants, horticulture, and floriculture are influential 
industries, resources recorded in cultural observations and market surveys are limited to those 
gathered from Hawai‘i forests.  
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Methods 
Further research to identify NTFPs in Hawai‘i continued with cultural observations and 
market surveys (e.g. farmer’s markets, craft fairs, expositions, online) (Alexiades 1996; Bernard 
2006). Information collected includes plant species, parts used, use of plant, and prices for 
NTFPs in market distribution. All events, cultural and markets, that I observed are open and 
available to the public. 
Cultural observations 
At cultural events, I recorded forest-collected plant species as well as their use and the 
plant parts harvested (e.g. Metrosideros polymorpha, lei [flower garland], flower, leaves, stem). 
Merrie Monarch, Kamehameha Day, and Lei Day are Hawaiian culture celebrations. Mochi 
pounding in preparation for Japanese New Year in Hilo, Hawai‘i and Bon dances in Kaua‘i were 
observed, and where species recorded as above.  
Merrie Monarch 
To prepare for hula observations, I danced with hālau in Hilo, Hawai‘i at Hawai‘i 
Community College and with a traditional hālau. I became familiar with hula plants as a student 
and received assistance from senior performers (‘ōlapa) and kumu hula (hula teachers) during in 
situ observations at the Merrie Monarch competition. Observations only took place on two of the 
three competition nights, kahiko (traditional hula) and ‘auana (contemporary hula) in 2016 and 
2017. Plant species were recorded, as well as use, and plants parts harvested.  
During the 2012 Merrie Monarch festival Blair-Stan (2014) recorded, via television, 
observations use of plant species of lei for maile (Alyxia stellata), ‘ōhi‘a (Metrosideros 
polymorpha), and palapalai (Microlepia strigosa). He then estimated the volumes of NTFPs 
harvested for hula based upon interviews with lei practitioners for specific lei: po‘o (head), ‘ā‘ī 
(neck), and kūpe‘e (wrist and ankle). I used Blair-Stan’s approach and recorded plant species and 
number of dancers to estimate volumes for the 2016 and 2017 competitions, in person. Plants 
species were identified with the assistance of binoculars and with help of a data assistant who 
was ushering hālau dancers, ‘ōlapa, and kumu hula to the stage. 
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Kamehameha Day 
I recorded all NTFPs that adorned pa‘ū riders at the 2015 King Kamehameha Day 
celebrations in Kohala, the smallest of the three festivals, taking place in rural Hawai‘i Island. I 
also recorded NTFPs presented at the 2017 King Kamehameha Day draping ceremony in 
Washington D.C. 
Lei Day 
All lei that enter the competition are displayed for the public. I documented the NTFPs in 
all lei at the 2015 and 2016 Honolulu Lei Day competition as well as the 2015 Hilo Lei Day 
competition. 
Markets 
At markets, forest plant species, plant use (for example bowls, adornments, such as 
bracelets, earrings), plant part harvested, and price were recorded. Types of markets visited 
included farmer’s markets, craft fairs (such as those associated with Merrie Monarch), and online 
search engines such as Google (for international distribution) and Craigslist (for local 
distribution). 
Merrie Monarch Invitational Hawaiian Arts Fair 
The Merrie Monarch Invitational Hawaiian Arts Fair is unique in that all products are 
made in Hawai‘i and the makers are on site. In 2015 and 2016, I surveyed all booths for plant 
species sold, alone or in combination, use of plant, part of plant harvested and prices . 
Farmer’s markets 
There are over 80 farmer’s markets across the Hawaiian Islands. I visited twenty-three 
farmers markets: fifteen on O‘ahu, three on Kaua‘i, and seven on Hawai‘i Island. Some were 
visited multiple times over 2015 and 2016 to identify seasonal items. When an NTFP was 
identified, I recorded the species, location of market, unit, market price and product type 
The farmers market I visited: 
● O‘ahu: Ala Moana Farmer's Market, Ben Parker Elementary School, Fort Street near 
Wilcox Park, Honolulu Farmer's Market, Kailua Farmer's Market, Kalihi Valley District 
Park (People's Open Market), Kam Swap Meet, Kapiolani Community College Farmer's 
Market, Kekaulike Market, Makīkī District Park (People's Open Market), Mānoa 
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Marketplace, Merchant Street Market, Old Stadium Park (People's Open Market), and 
Ward Center, 
● Hawai‘i: Pana‘ewa Hawaiian Homelands Farmer's Market Corner, Hilo Farmer's Market, 
Kalpana Ho‘olaulea Night Market, Kea‘au Village Farmer's Market, Maku‘u Farmer's 
Market Highway 130, Mamo Street Market, and Volcano Farmer’s Market, 
● Kaua‘i: Hawaiian Farmers of Hanalei, Kapa‘a New Town Park (Sunshine Markets), 
Kaua‘i Community Market. 
Lei Vendors 
In 2016, I visited 6 lei shops in Chinatown, O‘ahu and 3 general stores in Hilo, Hawai‘i 
Island. Plants species, parts used, and price were recorded.  
Online Marketing 
Passive - Craigslist market survey 
 Craigslist (www.craigstlist.org) is a private international web communications company, 
founded in 1995, which provides space for classified advertisements. It has sections devoted to 
jobs, housing, personal ads, for sale, items wanted, services, community, gigs, resume and 
discussion forums.  In Hawai‘i, NTFPs are bought, sold, and bartered on Craigslist.  To obtain an 
idea of the diversity, volumes and prices of NTFPs on Craigslist, I monitored the Hawai‘i 
Craigslist section from December 2015 to June 2016. For the first two months I recorded 
postings of all plant species; and the following months only NTFPs that are wild harvested. 
Active - Google market survey 
I conducted a search for those NTFPs observed at the Merrie Monarch crafts fair using 
the Google search engine, from August-October 2016.  I searched using common and scientific 
names, individual plants parts (‘ōhi‘a: liko, lehua, mamo) as noted in State of Hawai‘i plant 
permits, as well as observed during cultural events and in person market surveys. Investigation of 
some products led to back sourcing to second- or third-party sellers.  I included listings where 
resources could be verified to be from Hawai‘i, even if the sellers were based outside of Hawai‘i. 
For plants such as kukui and coconut, which are common ingredients in many soaps, perfumes 
and other body care items, I recorded only products in which these were one of the principle 
ingredients. 
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Results 
Overview 
Data collected included identification of NTFP plant species, plant part use, and use as 
well as price range for market items. Volumes of resources at both cultural events and during 
markets surveys were difficult to tally in association with locations resources are harvested as 
well as the variation of use of species, so they are not provided. My main findings include the 
presence of NTFP species in cultural events and/or at various market distribution centers, plant 
part harvested, use of NTFP, and prices for items in markets.  
NTFP species 
From cultural observations and market surveys, 87 NTFP species were identified 
(Appendix Two-I Table 34). Of these NTFPs observed 43 are native species that include 24 
endemic plants with ‘uhiuhi (Caesalpinia kavaiensis) and kauila (Colubrina oppositifolia, 
Alphitonia ponderosa) listed as endangered (Table 17), 10 Polynesian introduced, and 34 post 
contact introduced species. Of the 72 NTFP species submitted to request State Forest Reserve 
permits (Chapter One) an additional 47 unique NTFPs were identified during these observations. 
Twenty-nine species observed were unique to markets, 10 to cultural observations, and eight 
were recorded in both. Forty-one plant species recorded during cultural observations and market 
surveys were requested for harvest in Forest Reserves managed by the State of Hawai (Appendix 
Two-I Table 34)  
Twenty-four native plants were recorded in Native Hawaiian festivities and zero in 
Japanese gatherings. Native plants were also well represented in markets, in which endemic 
species koa (Acacia koa) and maile are most commonly observed across distribution locations. 
Use of market items is reviewed by section below.  
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Table 17. All native plants recorded in cultural observations and/or market surveys with origin (*=endemic, ^endangered) and plant 
part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole, O=outer bark). Bold = overlap with DOFAW 
permit requests (Chapter 1) 
Scientific name Family  Common 
name 
W S L St Fl Fr Wh O Cultural Market 
Acacia koa* Fabaceae Koa 1  1 1 1    1 1 
Acacia koaia* Fabaceae Koai‘a 1  1 1 1     1 
Alphitonia ponderosa* Rhamnaceae Kauila 1         1 
Alyxia stellata Apocynaceae Maile  1 1      1 1 
Astelia menziesiana* Asteliaceae Pa‘iniu         1  
Bidens hawaiensis* Asteraceae Ko‘oko‘olau  1 1 1      1 
Caesalpinia 
kavaiensis*^ 
Fabaceae Uhiuhi 
1         1 
Cheirodendron 
trigynum* 
Araliaceae ‘Ōlapa   1 1     1  
Cibotium glaucum* Cibotiaceae Hāpu‘u   1 1      1 
Colubrina 
oppositifolia*^ 
Rhamnaceae Kauila 
1         1 
Cuscuta 
sandwichiana* 
Convolvulaceae Kauna‘oa       1  1 1 
Dicranopteris linearis Gleicheniaceae Uluhe   1 1     1  
Diospyros 
sandwicensis* 
Ebenaceae Lama 
1     1    1 
Dodonaea viscosa Sapindaceae ‘A‘ali‘i 1   1 1 1   1 1 
Erythrina 
sandwicensis* 
Fabaceae Wiliwili 
1 1       1 1 
Gossypium 
tomentosum* 
Malvaceae Maʻo   1  1 1   1  
Heliotropium 
anomalum* 
Boraginaceae Hinahina  1 1      1 1 
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Scientific name Family  Common 
name 
W S L St Fl Fr Wh O Cultural Market 
Leptecophylla 
tameiameiae 
Epacridaceae Pūkiawe 
  1 1 1 1    1 
Lycopodiella cernua Lycopodiaceae Wāwae‘iole    1   1  1 1 
Melicope hawaiensis* Rutaceae Mokihana    1  1    1 
Metrosideros 
polymorpha* 
Myrtaceae ‘Ōhi‘a lehua 
1  1 1 1    1 1 
Microlepia strigosa Dennstaedtiaceae Palapalai   1 1     1 1 
Mucuna gigantea  Fabaceae Ka‘e‘e‘e  1        1 
Nototrichium 
sandwicensis* 
Amaranthaceae Kulu‘i   1 1     1  
Osteomeles 
anthyllidifolia 
Rosaceae ‘Ulei   1 1 1 1   1  
Pipturus albidus* Urticaeae Māmaki   1 1  1    1 
Pritchardia spp.* Arecaceae Loulu   1 1  1    1 
Psilotum nudum Psilotaceae Moa    1     1 1 
Psydrax odorata Rubiaceae Alahe‘e 1   1 1     1 
Santalum spp. * Santalaceae ‘Iliahi 1  1 1 1    1 1 
Sapindus saponaria Sapindaceae Mgambo,  
velvet seed, 
Manele 
 1        1 
Scaevola 
gaudichaudiana* 
Goodeniaceae Naupaka 
Kuahiwi 
 1 1 1     1  
Scaevola taccada Goodeniaceae Naupaka  
Kahakai 
 1 1 1     1  
 
Table 17. (Continued) All native plants recorded in cultural observations and/or market surveys with origin (*=endemic, ^endangered) 
and plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole, O=outer bark). Bold = overlap with 
DOFAW permit requests (Chapter 1)
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Scientific name Family  Common 
name 
W S L St Fl Fr Wh O Cultural Market 
Sesbania tomentosa* Fabaceae ‘Ōhai    1 1     1 
Sida fallax Malvaceae ‘Ilima     1    1  
Sophora chrysophylla* Fabaceae Māmane 1 1 1 1 1     1 
Sphenomeris chinensis Lindsaeaceae Pala‘ā   1 1     1  
Vaccinium 
reticulatum* 
Ericaceae ‘Ōhelo (ai)      1    1 
Vitex obovata Lamiaceae Pōhinahina   1 1 1    1  
Scientific name Family  Common 
name 
W S L St Fl Fr Wh O Cultural Market 
Waltheria indica Malvaceae ʻUhaloa        1  1 
Wikstroemia sp. Thymelaeaceae ‘Ākia   1 1  1   1     
12 9 23 26 13 10 2 1 24 29 
 
Table 17. (Continued) All native plants recorded in cultural observations and/or market surveys with origin (*=endemic, ^endangered) 
and plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole, O=outer bark). Bold = overlap with 
DOFAW permit requests (Chapter 1)
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Plant parts utilized  
Across all species observation in this chapter NTFP parts utilized most frequently 
included stems (44 species), leaves (37 species), wood (30 species), flowers (27 species), fruit 
(21 species), and seeds (19 species) with less common use of whole plants, outer bark, inner 
bark,  bracts, and nuts (Appendix Two-I 33). Multiple plant parts are sometimes harvested from 
the same species such as ‘ōhi‘a lehua.  
NTFP cultural integration 
Six different types of cultural festivals were attended between 2014-2017, three hosted by 
Japanese-American communities (Japanese New Year preparation and welcoming, Obon season) 
and three by Hawaiian communities (Merrie Monarch, Kamehameha Day, Lei Day). I recorded 
39 NTFP species with uses of seeds, leaves, stems, flowers, fruits, nuts, bracts (a modified leaf 
with a flower), and whole plant for culturally valued resources. Of these species 24 were native 
that include 12 endemic species (Table 18). As recorded, native plants in Native Hawaiian 
cultural events used as lei included maile (Alyxia stellata), palapalai (Microlepia strigosa), and 
‘ōhi‘a lehua (Metrosideros polymorpha). These three highlighted in the Merrie Monarch 
observations. Eight species observed are Polynesian introduced and seven are introduced  
(Appendix Two- I Table 34). Bamboo (Bambusa sp.) stems along with pine (Pinus sp.) leaves 
are central to welcome the Japanese New Year. 
Below, I briefly review observations at Japanese cultural celebrations that highlight 
introduced bamboo and pine then focus on Hawaiian culture based events, which primarily 
utilize native species (Table 18).  
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Table 18. Native (*endemic) species observed at Hawaiian cultural events with plant parts 
harvested for lei and adornments. 
Scientific name Common Family Plant part used 
S
ee
d
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f 
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W
h
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le
 
Acacia koa* Koa Fabaceae 
 
x x x 
  
Alyxia stellata Maile Apocynaceae 
 
x x 
   
Astelia menziesiana* Pa‘iniu Asteliaceae 
      
Cheirodendron trigynum* ‘Ōlapa Araliaceae 
 
x x 
   
Cuscuta sandwichiana* Kauna‘oa Convolvulaceae 
     
x 
Dicranopteris linearis Uluhe Gleicheniaceae 
 
x x 
   
Dodonaea viscosa ‘A‘ali‘i Sapindaceae 
  
x x x 
 
Erythrina sandwicensis* Wiliwili Fabaceae x 
     
Gossypium tomentosum* Maʻo Malvaceae 
 
x 
 
x x 
 
Heliotropium anomalum* Hinahina Boraginaceae x x 
    
Leptecophylla 
tameiameiae 
Pūkiawe Epacridaceae 
 
x x x x 
 
Lycopodiella cernua Wāwae‘iole Lycopodiaceae 
  
x 
  
x 
Metrosideros 
polymorpha* 
‘Ōhi‘a lehua Myrtaceae 
 
x x x 
  
Microlepia strigosa Palapalai Dennstaedtiaceae 
 
x x 
   
Nototrichium 
sandwicensis* 
Kulu‘i Amaranthaceae 
 
x x 
   
Osteomeles anthyllidifolia ‘Ulei Rosaceae 
 
x x x x 
 
Psilotum nudum Moa Psilotaceae 
  
x 
   
Santalum spp.* ‘Iliahi Santalaceae 
 
x x x 
  
Scaevola spp.* Mountain 
Naupaka  
Goodeniaceae x x x 
   
Scaevola taccada Beach 
Naupaka  
Goodeniaceae x x x 
   
Sida fallax ‘Ilima Malvaceae 
   
x 
  
Sphenomeris chinensis Pala‘ā Lindsaeaceae  x x    
Vitex obovata Pōhinahina Lamiaceae 
 
x x x 
  
Wikstroemia sp. ‘Ākia Thymelaeaceae 
 
x x 
 
x 
 
 
 
Total 4 17 17 9 5 2 
89 
 
Japanese cultural festivities 
In these observations two NTFPs were recorded, bamboo (Bambusa sp.) and pine (Pinus 
sp.), both are introduced species (Table 19). No native taxa were observed during Japanese 
cultural festivities.  
Table 19. NTFP observed at Japanese cultural celebrations, origin, part use, and use. 
Scientific name Common Family Origin Plant part used Use 
L
ea
f 
S
te
m
 
S
h
o
o
t 
Bambusa sp. Bamboo Fabaceae PI x x  Kadomatsu 
PI   x Food 
Pinus sp.  Pine Pinaceae I x x  Kadomatsu 
 
Mochi pounding celebration 
In mid to late December, preparations for the Japanese New Year take place. 
Observations took place in Wailea, north of Hilo, Hawai‘i Island, for Japanese New Year mochi 
pounding celebrations in 2015, 2016, and 2017. It is the largest celebration of Japanese New 
Year on the Hāmākua Coast of Hawai‘i Island. Collections of bamboo stems and pines  were 
observed being used to prepare kadomatsu (“pine gate”) (Figure 28; left). This consists of three 
variable lengths of bamboo, tied with rope and pine sprigs placed within the arrangement. 
Bamboo shoots, known as takenoko in Japanese, are collected after there is good rain, are 
processed, then put into chicken hekka (a dish of chicken and vegetables, Figure 28; right).  The 
organizer shared that collecting bamboo shoots year-round for the luncheon helps to reduce costs 
(bamboo shoots are available for purchase at stores). The event hosts up to 1,000 people from 
8am-3pm in one day. Kadomatsu ($15-$20) and chicken hekka with bamboo shoots ($10, served 
with rice and salad) were available for purchase at the event each year.  
Japanese New Year  
On Japanese New Year’s (January 1) 2015, 2016, and 2017 I attended blessing services at 
Hilo Daijingu, the oldest Shinto Shrine outside of Japan (established November 3, 1898) and the 
kami (life-force) temple for Hawai‘i Island. Only kadomatsu, bamboo and pine, at both sides of 
the entrance, were observed each year (Figure 29).   
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Obon ceremony 
In August of 2016, I attended an Obon ceremony in Hanapepe, Kaua‘i, the Obon largest 
gathering on the island during season. No NTFPs were observed. 
At Japanese New Year’s celebrations, three years in a row the use of stems and pine 
leaves for kadomatsu, and bamboo shoots for food, were observed three years in a row bamboo. 
The observed items were for sale only in Wailea mochi pounding celebrations, but also seen in 
grocery stores around the same time of year. While attending family gatherings for New Year’s I 
also observed kadomatsu in various homes, some fabricated by florists and others homemade 
(Figure 29). 
 
 
Figure 28(left) Kadomatsu, made of bamboo stems and pine leaves,  for purchase at Japanese 
New Year mochi pounding celebration in Wailea, Hawai'i Island for $15-20. (Right) Chicken 
hekka served with forest gathered bamboo shoots, takenoko, that looks like half-moon.  
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Hawaiian cultural festivities 
Three different celebrations  in five venues were observed. In these observations 37 
NTFPs species were recorded. The majority are native. Polynesian introduced species were used 
for lei (Table 20). Twelve endemic species (Table 18) were observed for cultural uses at these 
events. Plant parts used  included stems, leaves,   and flowers with lesser use of fruit, seed, nuts, 
or bracts (modified leaf exterior of a flower).    Plants observed at all Hawaiian cultural festivals 
included kukui (Aleurites molucannus), ti (Cordyline fruticosa),  ‘īlima (Sida fallax), ‘a‘ali‘i 
(Dodonaea viscosa), maile (Alyxia stellata), palapalai (Microlepia strigosa), and ‘ōhi‘a lehua 
(Metrosideros polymorpha).  
Lei Day observations provided insight to the diversity of plants used in modern lei, at 
least 30 species (Figure 30; above top). Kamehameha Day celebrations demonstrate the distance 
native plants such as maile were brought to celebrate Hawai‘i based holidays abroad (Figure 30; 
above bottom). The largest volume of species observed include maile, palapalai, and ‘ōhi‘a lehua 
at the Merrie Monarch hula competition (Figure 30; right). These observations are of plants not 
available for purchase where viewed. These observations are open to the public. 
Figure 29 (left) Kadomastu displayed at Daijingu Shinto Temple on New Year's Day. Below the 
display is a name who the kadomatus was donated by. (middle)  Kadomatsu displayed inside a 
home made by a local florist. (right) Kadomatsu made by the homeowner.  Traditional (bamboo, 
pine) and adaptive elements (pūkiawe [Leptocophylla tameiameiae], ginger [Alipinia 
purpurata]) are utilized from forest and home garden resources.  A mochi offering from the 
Wailea celebration is placed in the foreground of the picture. Photo courtesy by: Dr. Misaki 
Takabayashi. 
 
 
92 
 
 
Merrie Monarch competition 
At the Merrie Monarch, I recorded resources gathered from the forest than what was 
bought.  I did not include resources that are clearly purchased from the horticulture industry 
(orchids, anthuriums, ginger, cigar lei, tulips, etc.). No data was collected of items worn by 
kumu, stage kako‘o (support), or musicians. I did not collect data related to implements hālau 
dancers used, for example kāla‘au (stick dancing). I did not record resources spectators were 
wearing.  
Fifteen wild species of NTFP plants were used by the dancers of Merrie Monarch 
Festival in 2016 and 2017 (Table 21). By far, the four most frequently used native plants were 
palapalai, maile, ‘a‘ali‘i, ‘ōhi‘a lehua (Figure 31). Three of these, palapalai, maile, and ‘ōhi‘a 
lehua are also the most important NTFPs recorded from the permits. Of all species observed, ten 
Figure 30 (Above – Top and middle) Hilo Lei Day 2015 
contestants. 'Ōhia lehua (red) and mamo (yellow) flowers made in 
to haku(wrapped)  (top) and ku‘i (stringed) style (middle). 
(Above – Bottom) Women competing in the 2016 Merrie Monarch 
Festival competition on kahiko night wearing kukui lei (leaves, 
nuts) and ti leaf (Cordyline fruticosa) skirt. Photo by Extreme 
Exposure used with permission from the Merrie Monarch Festival 
organizers.  
(Right)2017 Kamehameha Day ceremonies in Washington D.C. 
The statue is draped in orchids (Orchidaceae), carnations 
(Dianthus sp.), ti leaf (Cordyline fruticosa) made into “maile” 
style, and maile (Alyxia stellata). 
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Table 20. Hawaiian cultural festival observations of plant part used and which cultural events they were observed at. 
Scientific name Common Family Origin NTFP Plant Part Observation  
S
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Acacia koa Koa Fabaceae N, E 
 
x x x 
   
 x  1 
Aleurites 
moluccanus 
Kukui Euphorbiaceae PI 
 
x x x 
  
Nut x x x 3 
Alyxia stellata Maile Apocynaceae N 
 
x x 
    
x x x 3 
Astelia 
menziesiana 
Pa'iniu Asteliaceae N, E 
 
x x 
    
 x  1 
Bruguiera 
gymnorrhiza 
Kukunaokalā Rhizophoraceae I 
      
Bract x   1 
Calophyllum 
inophyllum 
Kamani Clusiaceae PI 
  
x x 
   
 x  1 
Cassytha 
filiformis 
Kauna‘oa Lauraceae I 
     
x 
 
 x x 2 
Cheirodendron 
trigynum 
‘Ōlapa Araliaceae N, E 
 
x x 
    
x   1 
Cocos nucifera Niu Arecaceae PI 
 
x x x 
   
 x  1 
Coix lacryma-
jobi 
Job’s tears Poaceae I x 
      
  x 1 
Cordia 
subcordata 
Kou Boraginaceae N 
   
x 
   
x x  2 
Cordyline 
fruticosa 
Ti Asparagaceae PI 
 
x x 
    
x x x 3 
Cuscuta 
sandwichiana 
Kauna‘oa Convolvulaceae N, E 
     
x 
 
 x x 2 
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Scientific name Common Family Origin NTFP Plant Part Observation 
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Dicranopteris 
linearis 
Uluhe Gleicheniaceae N 
 
x x 
    
 x  1 
Dodonaea 
viscosa 
‘A‘ali‘i Sapindaceae N 
  
x x x 
  
x x x 3 
Erythrina 
sandwicensis 
Wiliwili Fabaceae N, E x 
      
x   1 
Gossypium 
tomentosum 
Maʻo Malvaceae N, E 
 
x 
 
x x 
  
 x  1 
Heliconia sp. Hinahina Heliconiaceae I 
  
x x 
   
x  x 2 
Heliotropium 
anomalum 
Pūkiawe Boraginaceae N, E 
 
x x 
    
 x  1 
Leptecophylla 
tameiameiae 
 Epacridaceae N 
 
x x x x 
  
 x  1 
Lycopodiella 
cernua 
Wāwae‘iole Lycopodiaceae N 
  
x 
    
 x  1 
Metrosideros 
polymorpha 
‘Ōhi‘a lehua Myrtaceae N, E 
 
x x x 
   
x x x 3 
Microlepia 
strigosa 
Palapalai Dennstaedtiaceae N 
 
x x 
    
x x x 3 
Table 20. Hawaiian cultural festival observations of plant part used and which cultural events they were observed at. 
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Scientific name Common Family Origin NTFP Plant Part Observation 
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Monstera 
deliciosa 
Monstera Araceae I  x x x      x 1 
Nototrichium 
sandwicensis 
Kulu‘i Amaranthaceae N, E  x x     
 
 
 x  1 
Osteomeles 
anthyllidifolia 
‘Ulei Rosaceae N 
 
x x x x 
  
 x  1 
Pandanus 
tectorius 
Hala Pandanaceae PI 
 
x 
 
x 
   
x x  2 
Phymatosorus 
grossus 
Laua‘e Polypodiaceae I 
 
x x 
    
 x  1 
Psilotum nudum Moa Psilotaceae N 
  
x 
    
 x  1 
Santalum spp. ‘Iliahi Santalaceae N, E 
 
x x x 
   
 x  1 
Scaevola spp. Naupaka  Goodeniaceae N, E X x x 
    
 x  1 
Scaevola 
taccada 
Beach 
Naupaka  
Goodeniaceae N X x x 
    
 x  1 
Sida fallax ‘Ilima Malvaceae N 
   
x 
   
x x x 3 
Sphenomeris 
chinensis 
Pala‘ā Lindsaeaceae N  x x     x x  2 
Thespesia 
populnea 
Milo Malvaceae PI 
 
x x x 
   
x   1 
Vitex obovata Pōhinahina Lamiaceae N 
 
x x x 
   
 x  1 
Wikstroemia sp. ‘Ākia Thymelaeaceae N 
 
x x 
 
x 
  
 x  1 
Total 4 24 25 17 5 2  15 30 11  
Table 20. Hawaiian cultural festival observations of plant part used and which cultural events they were observed at.
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Figure 31Most common NTFPs used by hālau hula (hula schools) at 2016 and 2017 Merrie 
Monarch Festival. Native species are in blue; Polynesian introduced in black, post-contact 
introduction in gray. 
are native species, with five being endemic, four are Polynesian introduced and kukunaokalā 
(Bruguiera gymnorrhiza) is the only introduced NTFP (Table 21). Multiple plants parts were 
used from eleven species. In kahiko and ‘auana hula, leaves, stems, flowers, fruits, inner bark, 
nuts, bracts (modified leaf outside of flower) and liana (woody vine stem) of plants were used in 
various forms for lei around the head (po‘o), neck (‘ā‘ī), as well as wrists and ankles (kūpe’e). 
Palapalai and maile are the most observed native plants followed by ‘ōhi‘a lehua in 2016 (Figure 
32) and a‘ali‘i in 2017 (Figure 33). Also, the diversity of native plants is used during kahiko 
performances is greater than for ‘auana. A greater variety of native plants were observed with 
wāhine (women) than kāne (men) performers.  
The number of hālau using liko lehua ōhi‘a buds and/or flowers was much lower than 
usual in 2016 and 2017 (Table 22). A concerted educational campaign to prevent the spread of 
Rapid Ōhi‘a Death (Ceratocystis sp.), a fungal disease devastating ōhi‘a trees, was supported by 
festival organizers and land managers.  As a precaution during Merrie Monarch Festivities in 
2016, kumu hula, organizers of Merrie Monarch (Yager, 2016; Oda, 2016) as well as an ‘ōhi‘a 
working group, a collaboration between government (Department of Agriculture, 2016) and 
community members (Keali‘ikanaka‘oleohaililani, 2016), spearheaded a campaign to provide 
education for hālau hula, lei makers, and the public about the proper protocols when gathering  
‘ōhi‘a and the subsequent disposal options.  
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Table 21. Non-Timber Forest Products species used by dancers at the 2016 and 2017 Merrie Monarch Hula Competition.  Origin – 
N= Native, E= Endemic, PI= Polynesian introduced, I= Post-1778 introduction. Used by indicates i) a type of performance-.Kahikō 
(hula of old), ‘Auana (contemporary hula) and ii) performed by - wāhine (female); kāne (male); Numbers under “Type of adornment” 
indicate how each species was used in an ‘ā‘ī (garland around the neck), kūpe’e (garland for the wrists and ankles), and/or po‘o 
(garland for the head); Total presence of use by hālau is quantified by i) adding Kahikō + ‘Auana or, ii) adding Wāhine + Kāne, both 
additions align.  
Scientific name Common 
name 
Origin Year Plant part  used Used by Type of 
adornment 
Total 
presence 
of use by 
Hālau 
L
ea
f 
S
te
m
 
F
lo
w
er
 
O
th
er
 
K
ah
ik
ō
 
‘A
u
an
a 
W
āh
in
e 
K
ān
e 
‘Ā
’ī
 
K
ū
p
e’
e 
P
o
‘o
 
S
k
ir
t 
Aleurites moluccanus  Kukui PI 2016 3 3 3 Nut 2  2  2 2 2  2 
2017 3 3 3 Nut 4 4 3 5 4 2 3  8 
Alyxia stellata Maile N 2016    Liana 5 5 9 1 1
0 
   10 
2017    Liana 11 6 13 4 1
7 
   17 
Bruguiera 
gymnorrhiza 
Kukunaokalā I 2017    Bract 1   1 1    1 
Cheirodendron 
trigynum 
‘Ōlapa N,E 2017 1 1   1   1   1  1 
Cordia subcordata Kou N 2016   2   2 2  2    2 
2017   1   1 1  1    1 
Dodonaea viscosa ‘A‘ali‘i N 2016 1 1 1 Fruit  1 1  1    1 
2017 7 7 7  4 3 6 1 1 5 5  7 
Cordyline fruticosa Ti leaf, Kī PI 2016 8 8   3 5 3 5  1 1 7 8 
2017 15 15   10 5 7 8 1 2 1 1
4 
15 
Erythrina 
sandwicensis 
Wiliwili N,E 2016    Seed  1 1  1    1 
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Scientific name Common 
name 
Origin Year Plant part  used Used by Type of 
adornment 
Total 
presence 
of use by 
Hālau 
L
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f 
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m
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ō
 
‘A
u
an
a 
W
āh
in
e 
K
ān
e 
‘Ā
’ī
 
K
ū
p
e 
‘e
 
P
o
‘o
 
P
ā 
‘ū
 
Heliotropium 
anomalum 
Hinahina N,E 2016 1 1 1   1 1  1    1 
Metrosideros 
polymorpha 
‘Ōhi‘a N,E 2016 1 1 1  3 3 4 2 6 1 2  6 
Microlepia strigosa Palapalai N 2016 21 21   17 4 14 7 1
8 
16 16  21 
2017 29 29   25 4 20 9 1
7 
23 20  29 
Pandanus tectorius Hala N 2016    Fruit, 
bract 
2 1 3  3    3 
2017 1   Fruit 2 3 4 1 4   1 5 
Sida fallax ‘Ilima N 2017   3  1 2 2 1 2  1  3 
Sphenomeris 
chinensis 
Pala‘ā N 2017 1 1   1   1 1  1  1 
Thespesia populnea Milo PI 2017 1 1   1  1  1    1 
 
Table 21.  (Continued) Non-Timber Forest Products species used by dancers at the 2016 and 2017 Merrie Monarch Hula Competition.  
Origin – N= Native, E= Endemic, PI= Polynesian introduced, I= Post-1778 introduction. Used by indicates i) a type of performance-
Kahikō (hula of old), ‘Auana (contemporary hula) and ii) performed by - wāhine (female); kāne (male); Numbers under “Type of 
adornment” indicate how each species was used in an ‘ā‘ī (garland around the neck), kūpe‘e (garland for the wrists and ankles), and/or 
po‘o (garland for the head); Total presence of use by hālau is quantified by i) adding Kahikō + ‘Auana or, ii) adding Wāhine + Kāne, 
both additions align.
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Figure 32 2016 Merrie Monarch common observations of NTFP use and type of adornment. Only observations greater than one are 
graphed.  
 
Figure 33 2017 Merrie Monarch common observations of NTFP use and type of adornment. Only observations greater than one are 
graphed. 
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Projection of native species throughout the year 
Table 22. Gathering practices and lei protocols vary between hula hālau. The numbers below 
are average of resources gathered for lei ; Palapalai (Microlepia strigosa, fronds), maile (Alyxia 
stellata, stems), lehua (Metrosideros polymorpha, flowers, buds). Palapalai fronds average 
calculation of low and high harvest where, kūpe’e = 16 fronds, po‘o = 16 fronds, ‘ā‘ī = 23 
fronds. Maile lei are 3 strands at 6 feet in length (quantity of lei was not accounted for just 
presence); All resources are multiplied by stage presence (number of dancers per performance x 
type of adornment [‘ā‘ī, kūpe’e, po‘o]) x number of resources (fronds, stems, flowers). 
 Palapalai 
(no. of fronds) 
Maile 
(no. of liana stems) 
Pua Lehua 
(no. of flowers) 
Source 
2016 8,100 3,450 Few Present study 
2017 10,875 4,482 Few Present study 
2012 5,815.5 2,065 5,202 Blair-Stahn 2014 
Annual use for 17 
hula festivals 
31,875 8,925 54,825 Blair-Stahn 2014 
 
I estimated that (number of dancers x number of lei [po‘o, kūpe’e, ‘ā‘ī] x the average 
NTFP per lei type [for each performance then total sum]) over 8,000 palapalai fronds and close 
to 3,500 maile stems (each stem counts as one six foot piece in length), which extends over 10 
football fields, were gathered for the 2016 festival (Table 22).  In 2017 counts increased for 
palapalai, maile, and ‘ōhi‘a lehua flowers. These calculations, both 2016 and 2017, likely 
represent underestimates because I used an average number of fronds or length of liana to 
calculate totals.  My estimates are consistent with those made by Blair-Stahn (2014) from the 
2012 Merrie Monarch Festival. Two big differences are the higher palapalai count in 2016 and 
2017.  
Blair-Stahn (2014) also estimated the volume of these species harvested for the 17 other 
hula festivals that take place in Hawai‘i (all of which are much smaller than Merrie Monarch).  
Unlike the Merry Monarch observations, this was not based on empirical data, but on estimates 
of the number of hālau and dancers likely to be used lei in each festival. (Specifically, Blair-
Stahn [2014] estimated 5 hālau per event likely to use wild-gathered lei and 15 dancers per 
hālau). I used the same method (Table 22). The numbers illustrate the high volumes of NTFPs 
harvested for this one event, these numbers are likely larger today.  
It is not known how many of the adornments are made by the dancers or bought from lei 
makers. However, based on the market prices I recorded over 2015-2017, it is possible to 
calculate the economic value of the NTFPs used for hula festivals. My estimates are conservative 
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as they likely underestimate the amount of plant material used but suggest that the value of lei 
created by hālau, for three species, is minimally $30,000 USD for Merrie Monarch, and over 
$500,000.00 per year for the other festivals (Table 23). 
Table 23. Estimated economic value of lei made with NTFPs harvested for Merrie Monarch and 
other hula festivals. 
 Palapalai Maile ‘Ōhi‘a lehua Total value 
2016  $25,020 $5,705 $450 $31,175 
2017  $34,770 $8,715 $1,470 $44,955 
Other festivals $508,215 $122,570 $16,320 $647,105 
 
Again, this does not include any of the lei sold at these events (see below) or used by the 
thousands of family, friends and visitors who attend them. These numbers are only for 
performers from kahiko and ‘auana events.  
Lei Day 
Table 24. NTFP species used in lei at Lei Day Festivals on Oahu (2015 and 2016) and Hawai‘i  
islands (2015). 
Scientific name Common name Native Number 
of Lei 
O‘ahu Hawai‘i 
Acacia koaia Koai‘a x 1 - X 
Aleurites moluccanus Kukui  6 x  
Alyxia stellata Maile x 8 x  
Astelia menziesiana Pa‘iniu x 5 x  
Calophyllum inophyllum Kamani x 1 x  
Cordia subcordata Kou x 2 x X 
Cordyline fruticosa Ti  32 x X 
Cuscuta sandwichiana, 
Cassytha filiformis 
Kauna‘oa x 
 
3 x 
x 
 
Dicranopteris linearis Uluhe x 10 x X 
Dodonaea viscosa ‘A‘ali‘i x 19 x X 
Heliotropium anomalum Hinahina x 22 x  
Gossypium tomentosum Mā‘o x 1 x  
Leptecophylla tameiameiae Pūkiawe x 10 x X 
Lycopodiella cernua Wāwae‘iole x 3 x  
Microlepia strigosa Palapalai x 54 x X 
Nototrichium sandwicense Kūlu‘i x 2 x  
Osteomeles anthyllidifolia ‘Ulei x 3 x  
Pandanus tectorius  Hala x 2 x  
Phymatosorus grossus Laua‘e  3 x X 
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Scientific name Common name Native Number 
of Lei 
O‘ahu Hawai‘i 
Psilotum nudum Moa x 14 x  
Santalum sp.  ‘Iliahi x 1  X 
Scaevola taccada Naupaka kahakai x 1  X 
Scaevola gaudichaudiana Naupaka kuahiwi x 1  X 
Sida fallax ‘Ilima x 2 x  
Sphenomeris chinensis Pala‘ā x 5 x  
Wikstroemia sp. ‘Ākia x 1 x  
Vitex obovata Pōhinahina x 4 x  
Total:  24  
(of 29) 
216 25  
(of 29) 
11  
(of 29) 
Table 24. (Continued) NTFP species used in lei at Lei Day Festivals on Oahu (2015 and 2016) 
and Hawai‘i  islands (2015). 
 
A total of 27 wild species were recorded from the three festivals, including 22 native species 
(Figure 34, Table 24).   The most frequently used species coincide with those collected on state 
forests and reported by NTFP harvesters: palapalai, ti, and ‘ōhi‘a lehua (Figure 34). 
 
Figure 34 Wild-harvested NTFPs used to make lei for Lei Days festivals in 2015 and 2016. 
Green represent native species and orange Polynesian introductions. 
However, other native species, such as the hinahina (Heliotropium anomalum), and the forest 
epiphyte moa (Psilotum nudum), were also frequently used. Many introduced and cultivated 
species are also being incorporated into the competitions to utilize urban resources. 
Kamehameha Day Parade  
NTFPs seen were ‘ōhi‘a lehua, ‘ilima, kukui (Aleurites molucannus), mokihana 
(Melicope ansiata), hinahina (Heliotropium anomalum), and kauna‘oa (Cuscuta sandwichiana, 
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Cassytha filiformis), which represent the different islands, as well as palapalai, ‘a‘ali‘i and ti 
(Cordyline fruticosa) (Table 27).  
Table 25. Plants recorded from Kamehameha Day Festival, Kohala 2015. 
Scientific Common name Native No. of 
Lei 
Abutilon menziesii Lantern ‘ilima  1 
Aleurites moluccanus Kukui (leaf, nuts)  2 
Alpinia purpurata Red ginger  2 
Anthurium sp. Anthurium  1 
Calotropis gigantea Crown flower  2 
Cassytha filiformis Kauna‘oa x 1 
Coix lacryma-jobi Job’s tears  1 
Cordyline fruticosa Ti  1 
Dodonaea viscosa ‘A‘ali‘i x 1 
Dracaena sp.  Red ti  1 
Hedychium flavescens Yellow ginger  1 
Heliconia sp. Heliconia  2 
Melicope ansiata Mokihana x 1 
Metrosideros polymorpha ‘Ōhi‘a lehua (liko, lehua) x 4 
Microlepia strigosa Palapalai x 5 
Monstera deliciosa Monstera  1 
Multiple species Fern  7 
Nyctaginaceae spp. Bougainvilla  1 
Paradisaeidae spp. Bird of paradise  1 
Plumeria spp.  Plumeria  12 
Proteaceae spp. Protea  2 
Rosaceae spp. Rose  1 
Sida fallax ‘Ilima x 1 
Tillandsia sp. Pele’s hair - 1 
Total:  6 (of 24) 53 
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NTFP market distribution  
 Many of the plants observed at  cultural festivals, as noted at the Wailea mochi pounding 
celebration, were also available for purchase. Reviewing the Merrie Monarch Festival market, 
farmer’s market, lei vendors, Craigslist, and Google I identified 71 species, with 28 native plants, 
19 of which are endemic (of which two are threatened) (Table 26), 43 introduced that includes 11 
Polynesian introductions. Items on the market mimic those of cultural value such as lei, 
adornments, kadomatsu and food.  Native plants for sale seemed to be in demand, especially koa 
and maile. The price ranges between NTFPs are incomparable because of the varying sizes of 
products and differing of valuation between plant parts resourced. Prices do provide insight to 
the value of the NTFP in the market. Fresh (live) plant material  prices are affordable while dried 
plant material, such as seeds and wood, are sold at increased expense due to the input necessary 
to process the plants (time) (See Table 29, Table 30, Table 31, and Table 32).  
Merrie Monarch Market 
In 2015 and 2016, there were 145 and 147 vendors respectively, and in both years a little 
under one third of the vendors sold products made from NTFPs. The most commonly sold 
species coincide with plants that are prevalent in the DOFAW gathering permits, the cultural 
events as well as interviews and the surveys (Chapter Three): the natives - maile (for lei), hala 
(for hats, bags, jewelry, etc.), ‘ōhi‘a lehua (for lei) and palapalai (for lei); and the Polynesian 
introduced, ti (for lei).  The major categories of NTFPs sold  (Table 27) included lei, fresh and 
dried, various woodworking articles, and weavings (hat, purse, bracelet, water bottle covers, 
slippers, headband, flowers, fans, etc.).   
NTFPs included 25 native species, 13 were endemic (Table 27). A total of 19 species are used 
for woodworking, 23 species for lei and 2 species for weaving. Eight of these NTFPs were also 
recorded during the Merrie Monarch hula competition as adornments. Various species were 
harvested for two or more plant parts: Māmane (Sophora chrysophylla), wiliwili (Erythrina 
sandwicensis), and ‘ōhia lehua. Plants parts observed most frequently include woody portions for 
woodworking and stems for making lei (Table 28). Three endemic species are the only species 
observed for lei and woodworking at NTFP markets. Fresh lei was priced below $40.00 whereas 
dried seed lei could cost between $70-$300 (Table 29). Smaller woodworking pieces such as koa 
(Acacia koa) pens and office stationery were also affordable as opposed to large items such as  
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Table 26. Presence of native species in markets, plant parts used, and location of observation. (*endemic, ^endangered). W=wood, 
S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole, B=bark; MM= Merrie Monarch Market, FM= farmer’s market, 
LV=lei vendor, CL=Craigslist, G=Google.  
Scientific name  Family Common 
name 
NTFP Plant Part Observation 
W S L St Fl Fr Wh B MM FM LV CL G 
Acacia koa* Fabaceae Koa x  x x x    x x  x x 
Acacia koaia* Fabaceae Koai‘a x  x x x    x    x 
Alphitonia ponderosa*^ Rhamnaceae Kauila x        x   x x 
Alyxia stellata Apocynaceae Maile   x x     x  x x x 
Bidens hawaiensis* Asteraceae Ko‘oko‘olau   x x     x    x 
Caesalpinia kavaiensis*^ Fabaceae Uhiuhi x        x     
Cibotium glaucum* Cibotiaceae Hāpu‘u   x x      x   x 
Colubrina oppositifolia*^ Rhamnaceae Kauila x        x   x x 
Cuscuta sandwichiana* Convolvulaceae Kauna‘oa       x  x     
Diospyros sandwicensis* Ebenaceae Lama x     x   x     
Dodonaea viscosa Sapindaceae ‘A‘ali‘i x   x x x   x     
Erythrina sandwicensis* Fabaceae Wiliwili x x       x     
Heliotropium anomalum Boraginaceae Hinahina   x x     x     
Leptecophylla 
tameiameiae 
Epacridaceae Pūkiawe   x x x x   x    x 
Lycopodiella cernua Lycopodiaceae Wāwae‘iole    x   x  x    x 
Melicope hawaiensis* Rutaceae Mokihana    x  x       x 
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Scientific name  Family Common 
name 
NTFP Plant Part Observation 
W S L St Fl Fr Wh B MM FM LV CL G 
Metrosideros 
polymorpha* 
Myrtaceae ‘Ōhi‘a lehua 
x  x x x    x   x x 
Microlepia strigosa Dennstaedtiaceae Palapalai   x x     x    x 
Mucuna gigantea subsp. 
gigantea 
Fabaceae Ka‘e‘e‘e  x       x     
Pipturus albidus* Urticaeae Māmaki   x x  x   x    x 
Pritchardia spp.* Arecaceae Loulu   x x  x   x    x 
Psilotum nudum Psilotaceae Moa    x     x    x 
Psydrax odorata Rubiaceae Alahe‘e x   x x    x    x 
Santalum sp. * Santalaceae ‘Iliahi x  x x x    x    x 
Sapindus saponaria Sapindaceae Manele  x       x     
Sesbania tomentosa* Fabaceae ‘Ōhai    x x    x     
Sophora chrysophylla* Fabaceae Māmane x x x x x    x    x 
Vaccinium reticulatum* Ericaceae ‘Ōhelo (ai)      x       x 
Waltheria indica Malvaceae ʻUhaloa        Outer x    x 
Total 12 4 13 17 9 7 2 1 26 2 1 5 20 
 Table 26. (Continued) Presence of native species in markets, plant parts used, and location of observation. (*endemic, ^endangered). 
W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole, B=bark; MM= Merrie Monarch Market, FM= farmer’s 
market, LV=lei vendor, CL=Craigslist, G=Google.  
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Table 27. Vendors at Merrie Monarch Invitational Hawaiian Arts Fair selling NTFP products 
NTFP Vendor Type No. of Vendors 2015 No. of Vendors 2016 
Woodwork 18 14 
Lei 15 16 
Weaving 7 8 
TOTAL 40 38 
 
bowls and dining table sets. Unique NTFPs include honey from ‘ōhi‘a and koa and teas made 
from ko‘oko‘olau (Bidens sp.), māmaki (Pipturus albidus) and ‘uhaloa (Waltheria indica).   
The type of NTFP sold determines the amount of time needed to prepare the resource for 
sale. Lei makers come with raw materials as well as completed products to the market.  When 
their stock becomes low, they make more.  Some of the lei makers open in the  early morning 
and stay open until the end of the hula competition, over a 16-hour day selling and making lei. 
Weavers pre-make their stock, take orders on site and may have assistants for purchases.  Wood 
carvers come with prepared items and take orders on site.  Some vendors at the Merrie Monarch 
craft fair have more than one type of NTFP they are selling.  
Products made from various native and endemic species were also sold (Figure 35), 
including jewelry from the seeds of the wiliwili and māmane; hats from the leaves of the loulu 
palm (Pritchardia spp) palm; woodworking (ukulele) from ‘uhi‘uhi (Caesalpinia kavaiensis); 
and sandalwood (Santalum spp) trees (although these two were for cultural and educational use 
and not sold). There were vendors providing educational materials to booth visitors.  These 
handouts provide cultural and biological information on Rapid ‘Ōhi‘a Death (Ceratocystis sp.), 
sandalwood, koa, ‘ōhi‘a and ‘uhi‘uhi. Cultural demonstrations of surfboards, poi pounding 
boards (papa ku‘i ai), lua (self-dense) weapons, and instruments such as the ‘ukulele were used 
to provide connections between the forest, the practices of Hawai‘i, and how to perpetuate these 
plants for future beneficiaries.  
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Table 28. Forest gathered NTFP species sold at 2015 and 2016 Merrie Monarch Invitational Hawaiian Arts Fair.   NTFP Plants 
parts” W=wood, S=seed, L=Leave, St=stem, Fl=flower, Sp=seedpod, Fr=fruit). 
  Plant part used  a  Product type 
Common name Scientific name W S L St Fl Sp Fr Other Woodwork Lei Weave 
Koa Acacia koa x        x   
Koaiʻa Acacia koaia x        x   
False wiliwili Adenanthera pavonina  x        x  
Kukui Aleurites moluccanus x       nut  x  
Kauila Alphitonia ponderosa x        x   
Maile Alyxia stellata  x x       x  
Mailelauli‘i Alyxia stellata  x x       x  
Bamboo Bambusa spp.  x       x   
Kukunaokalā Bruguiera gymnorrhiza        bract  x  
‘Uhi‘uhi Caesalpinia kavaiensis x        x   
Kamani Calophyllum inophyllum x        x   
‘Uki grass Cladium mariscus 
subsp. jamaicense 
    x     x  
Job’s Tears Coix lacryma-jobi  x        x  
Kauila Colubrina oppositifolia x        x   
Kou Cordia subcordata x        x   
Lama Diospyros sandwicensis x        x   
‘A‘ali‘i Dodonaea viscosa   x x x  x   x  
Wiliwili Erythrina sandwicensis x x       x x  
Hinahina Heliotropium anomalum  x x       x  
Hau Hibiscus tiliaceus        inner bark x   
Ēkoa, Haole Koa Leucaena leucocephala  x    x    x  
Pūkiawe Leptecophylla 
tameiameiae 
  x x x  x   x  
Wāwae‘iole Lycopodiella cernua    x      x  
False Mgambo, 
Mānele 
Majidea zanguebarica  x        x  
109 
 
  Plant part used   Product type 
Common name Scientific name W S L St Fl Sp Fr Other Woodwork Lei Weave 
             
Hua Weleweka Majidea zanquebarica  x        x  
‘Ōhia lehua Metrosideros 
polymorpha 
x  x x x    x x  
Palapalai Microlepia strigosa   x x      x  
Sheep’s Eye, 
Maka hipa 
Mucuna urens  x        x  
Hala Pandanus tectorius   x        x 
Loulu Pritchardia sp.    x        x 
Kiawe Prosopis pallida x        x   
Guava Psidium guajava x        x   
Moa Psilotum nudum    x      x  
Alahe‘e Psydrax odorata x        x   
‘Iliahi Santalum sp.  x        x   
Octopus Schefflera actinophylla       x   x  
Christmas Berry Schinus terebinthifolia x        x   
Māmane Sophora chrysophylla x x  x     x x  
Milo Thespesia populnea x        x   
Cat’s claw Uncaria tomentosa  x        x  
Turtleback Manihot carthaginensis 
subsp. glaziovii 
 x        x  
Total  17 14 9 7 4 1 5 3 19 23 2 
Table 28. (Continued) Forest gathered NTFP species sold at 2015 and 2016 Merrie Monarch Invitational Hawaiian Arts Fair.   NTFP 
Plants parts” W=wood, S=seed, L=Leave, St=stem, Fl=flower, Sp=seedpod, Fr=fruit). 
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Table 29. NTFP products and prices ranges sold at the Merrie Monarch Invitational Hawaiian 
Arts Fair in 2015 and 2016. 
Species Plant Part Item Status Price (Low) Price (High) 
Koa Wood woodwork Native $7.00 $9,000.00 
Hala Leaf hat Native $5.00 $2,000.00 
Wiliwili Wood woodwork Native $300.00 $1,300.00 
Māmane Wood woodwork Native $50.00 $1,200.00 
Māmane Seed lei Native $5.00 $70.00 
Maile Liana lei Native $20.00 $800.00 
‘Ōhi‘a Flower lei Native $8.00 $30.00 
‘Ōhi‘a Liko lei Native $10.00 $30.00 
Milo Wood woodwork Native $1,000.00 $1,300.00 
Kou Wood woodwork Native $35.00 $1,000.00 
Kukui Nut lei Non-native $30.00 $300.00 
Bamboo Stem woodwork Non-native $20.00 $200.00 
Guava Wood woodwork Non-native $20.00 $65.00 
Job's tears Seed lei Non-native $5.00 $350.00 
 
The prices of products made from NTFPs ranged widely and reached high levels, 
especially for the woven hats which were sold for up to $700 per hat and $2000 for a purse 
(Table 29). NTFP products that sold for > $1,000.00 included woven products from hala as well 
Figure 35 Number of vendors selling products made from wild-harvested NTFPs at Merrie 
Monarch Invitational Hawaiian Arts Fair 2015 and 2016. Native species are in green, 
introduced species (Polynesian introductions and more recent introductions) are orange.  For 
each species, the dark bar represents 2015 and the lighter bar represents 2016.  
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as wood products from māmane and wiliwili. The most expensive items were made from Acacia 
koa - at $9,000.00 for a dining room set and $6,000.00 for a dining table. NTFP products that 
sold over  $100 per item included those made from maile, bamboo, job’s tears and kukui.  
The volume sold per vendor at Merrie Monarch and other festivals was very difficult to 
estimate and too sensitive to inquire about, due to source of plants, when done so.  
Lei vendors 
Only one NTFP was observed on O‘ahu with Chinatown vendors (Figure 36a): maile. 
Vendors reported they receive from Hawai‘i Island between 1-2 shipments per week of 3-5 maile 
lei per shipment, depending on the season. They reported that prices of maile range between $30-
45.00 depending on the season. For graduations and summer weddings, prices are high because 
of the high demand.  Some wedding companies and hotels reserve lei in advance, taking them 
completely off the market before they arrive in the fridge. The most productive day for lei sales 
as shared by a vendor is Mother’s Day. Vendors identify three types of maile for sale: Hilo, 
Cook Island, and Tongan (Figure 36b).  
 On Hawaiʻi Island, current prices for maile range from $15-30.00 (Figure 37) for three to 
five strand locally sourced lei (personal observation 2015- 2019). All vendors reported that 
“local” maile (i.e. Hawai‘i sourced maile) is hard to obtain except for Hilo maile.  Some vendors 
have not carried “Kaua‘i” maile for 10-15 years but expressed interest in selling when it becomes 
available. Tongan and Cook Island maile are imported for sale, but these are seasonal sources, 
Figure 36 (left) a) Vendor outstretching a Hilo maile (Alyxia stellata) lei sample. (right) 
b) Maile variety displayed in lei shop. Hilo (not available at the time of survey 2015) and 
Tongan maile are $30.00 and Cook Island is $40.00. 
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not available year-round. It is unknown at this time what percentage of maile sold in Hawai‘i 
comes from our islands.  
 
Figure 37 Maile (Alyxia stellata) lei, 5 strands (in Ziplock bags), for $29.99 at local supermarket 
in Hilo, 2019. 
Farmers market 
Seven forest products were observed at the markets, four were for woodwork (Table 30). 
The three others were bamboo stalks, and two species of fern fronds, kakuma (Cibotium sp.) and 
hōi‘o (Diplazium sp.) for food. All below are introduced species.  
 
Figure 38 (left) a) Diplazium sp. (Hōi'o) bunch in Kaua'i market, $1/bunch. (middle) b) Diplazium 
sp. from local Hawai'i farmer's market to restaurant, known as a hōi’o roll, served sushi style. 
(right) c) Hō‘i‘o prepared for a large gathering mixed with tomato, onion and vinegar. 
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Table 30. Forest gathered resources sold at farmer's markets. 
Scientific 
name 
Common 
name 
Plant Part Origin Type Price 
Albizia 
falcataria 
Albizia Wood Introduced Woodwork $30.00/cutting 
board 
Bambusa sp. Bamboo Stalk Introduced Cultural $15-
S100.00/kadomatsu  
Cibotium sp. Kakuma Frond, Stem Native Food $3.00/ quarter 
pound 
Diplazium 
sp. 
Hōi‘o Frond, Stem Introduced Food $1.00-3.00/lb. 
Acacia koa Koa Wood Native, 
Endemic 
Woodwork $10/wine cork, 
$30/cutting board 
Albizia 
saman 
Monkeypod Wood Introduced Woodwork $30.00/cutting 
board 
Araucaria 
heterophylla 
Norfolk pine Wood Introduced Woodwork $400/bowl 
Pinus sp. Pine  Stems Introduced Cultural $15-
$100/kadomatsu  
During Christmas time wreaths, comprised of mixed native (‘ōhi‘a, ‘a‘ali‘i, wāwae‘iole) 
and introduced species (Pinaceae) are often sold at Honolulu markets (personal observation 
2015, 2016).  Pines and bamboo are often sold prior to New Year’s Eve in the form of 
kadomatsu, or “gate pine”, a traditional Japanese decoration that is placed in front of the home. 
Typically, these shrines are made of pine, bamboo and sometimes red ume (Prunus mume) tree 
springs which represent longevity, prosperity and steadfastness.  Hō‘io was the only species 
commonly observed year-round at farmer’s markets. These observations occurred on the 
windward or east side of O‘ahu and Hawai‘i Island with prices ranged from $1-$3 per pound 
(Figure 38a). Hō‘io was also observed in restaurants (Figure 38b) and family events (Figure 
38b,c). 
Craigslist 
Over 1,403 ads were documented, and 204 species recorded (December 2015 – June 
2016). Of these, 18 were identified as forest gathered. Sometimes the seller advertised this 
(Figure 40), other times I called to confirm. NTFPs included 5 native species, kauila (Figure 39), 
koa (Figure 41), ‘ōhi‘a lehua (Figure 42), and  maile (Figure 43) (Table 31). Kiawe (Prosopis 
pallida) was also recorded. All species mentioned were also observed at craft fairs or mentioned 
in interviews (Chapter 3).  
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Figure 40Craigslist posting in Hawai‘i section advertising "hand-picked" and "wild" wreaths 
for sale, 12/2015. 
Figure 39 Seven-inch pipe made of kauila, $50.00 (Kaua‘i), 12/2015. 
115 
 
 
Figure 42 "Hand stripped"8 foot ‘ōhi‘a lehua poles for $100 (Pahoa, Hawai'i Island; 
minimum order is 4), 12/2015. Has stripped 10 posts in 2 weeks previously. Not part of the 
formal timber industry.  
Figure 41 Antique koa calabash, $2,500.00 (Hilo, Hawai'i Island), 12/2015. 
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Figure 43 Big Island maile available for $15.00 on O‘ahu (12/2015).  
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Table 31. NTFPs recorded from Craiglists ads, December 2015-June 2016. Number of ads does 
not include multiple ads by same seller. 
Scientific name Common 
name 
No. of 
ads a 
Price range Item descriptions 
Acacia koa Koa 17 $5.00-$2,500.00 Candle holder, 
carving, bowl, 
fishhook, lazy susan 
Albizia saman Monkeypod 4 free- $400.00 Stump, carving 
Aleurites moluccanus  Kukui 1 $2.00-$4.00 Lei 
Alphitonia ponderosa,  
Colubrina oppositifolia 
Kauila 1 $50.00 Tobacco pipe 
Alyxia stellata Maile 1 $15.00 Lei 
Araucaria columnaris Cook pine 1 Free Raw timber 
Araucaria heterophylla Norfolk 
Pine 
1 $80.00 Bowl 
Bambusa sp. Bamboo 2 $40.00-$80.00 Kadomatsu, bamboo 
flutes 
Coffea arabica Coffee 1 $30.00 Carving 
Diplazium sp. Hō‘i‘o 1 $13.00 Fern shoot (edible) 
Hibiscus tiliaceus Hau 1 $1/foot Rope 
Mangifera indica Mango 1 $180.00 Sculpture 
Metrosideros 
polymorpha 
‘Ōhi‘a 10 $30.00-$400.00 Christmas ornament, 
wreath, firewood, 
pole 
Pandanus tectorius Hala 1 $5.00 Hat 
Prosopis pallida Kiawe 4 $40.00-$275.00 Fence post, firewood 
Psidium cattleianum Strawberry 
guava 
1 $250.00 Wedding arch 
Zingiberaceae Ginger 1 $5.00-$20.00 Lei 
a Number of ads does not include multiple ads listed by the same seller. 
 
Google  
NTFP species searched online that yielded no results include moa (Psilotum nudum), 
wāwae‘iole (Lycopodium sp.), and Christmas berry (Schinus terebinthifolia).   Some items did 
not yield NTFP items, but did reveal seed or live plant sales for native (palapalai, ‘iliahi, ‘ōhelo, 
‘a‘ali‘i, loulu, ‘uhi‘uhi, maile, ‘ōhi‘a, hāpu‘u, ‘uhaloa) and non-native (octopus tree) species.  
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Table 32. NTFPs sold online, as identified through a Google search. Item is readily available (R) 
or limitedly available (L) online.  
Common name Scientific name Highest 
value 
NTFP type Availability a 
Koa Acacia koa $39,950.00  Woodwork R 
False Wiliwili Adenanthera pavonina $100.00  Seed R 
Kukui Aleurites moluccanus  $2,000.00  Nut R 
Kauila Alphitonia ponderosa, 
Colubrina oppositifolia 
$15,000.00  Woodwork L 
Maile Alyxia stellata $250.00  Lei R 
Bamboo Bambusa spp. $63.00  Stem L 
Ko‘oko‘olau Bidens sp. $37.29  Food L 
Kukunaokalā Bruguiera gymnorrhiza $30.71  Lei L 
Kamani Calophyllum inophyllum  $1,000.00  Woodwork R 
Hāpu‘u Cibotium glaucum $80.00  Stem R 
‘Uki Cladium mariscus subsp. 
jamaicense 
$50.00  Wreath L 
Job’s Tears Coix lacryma-jobi $349.95  Extract R 
Kou Cordia subcordata $11,000.00  Woodwork R 
Lama Diospyros sandwicensis $64.95  Woodwork L 
‘A‘ali‘i Dodonaea viscosa $49.95  Seed L 
Wiliwili Erythrina sandwicensis $228.00  Lei R 
Hau Hibiscus tiliaceus $3,500.00  Inner bark L 
Pūkiawe Leptecophylla tameiameiae $13.95  Seed L 
Ēkoa, Haole Koa Leucaena leucocephala $95.00  Lei L 
Mgambo Majidea zanguebarica $395.00  Seed L 
‘Ōhia Metrosideros polymorpha $1,249.99  Woodwork R 
Sheep's eye Mucuna urens $25.00  Jewelry L 
Hala Pandanus tectorius $575.00  Woodwork R 
Māmaki Pipturus albidus $69.95  Food R 
Kiawe Prosopis pallida $1,235.00  Woodwork R 
Guava Psidium guava $300.00  Woodwork R 
Mānele Sapindus oahuensis $749.99  Lei L 
‘Iliahi Santalum paniculatum $1,999.99  Woodwork R 
Cat’s claw Uncaria tomentosa $199.95  Extract L 
‘Ōhelo Vaccinium reticulatum $11.00  Food L 
‘Uhaloa Waltheria indica $49.99  Seed L 
Milo Thespesia populnea $1,300.00  Woodwork L 
Turtleback Manihot carthaginensis 
subsp. glaziovii 
$235.00  Lei L 
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Figure 44 Kauila for purchase labeled as “Important Kauila Wood Thrusting Spear, Hawaiian Islands”, for $10,000-$15,000.00 
USD, by a privately-owned British auction house located in New York. 
120 
 
 My research shows that NTFPs from Hawai‘i are sold around the world through the 
internet (Table 31, Table 32 )where consumers can purchase Hawai‘i NTFPs on private sites 
(businesses, auction houses [Figure 44]), in public auctions (eBay), and online marketplaces 
(Etsy, Amazon) from anywhere in the world.  Craigslist is a place-based market, people who 
search using this engine are within Hawai‘i whereas items found via Google through are 
intended for a broader audience.  
Sandalwood highlight 
Sandalwood (Santalum paniculatum) is endemic to Hawai‘i Island and valued for the 
essential oil pressed from the wood. Sandalwood is available in South Kona on Hawai‘i Island 
and has been harvested since 2010 on private lands (Wianecki 2014). One quart of Santalum 
paniculatum oil is sold locally at $14,000.00  (Mahalo Skin Care 2015) and nationally at retail 
$82.33 for a 5mL bottle (DoTerra 2016), where one quart can be priced over $15,500.00. Today 
the 5ml bottle is worth $93.33 (Figure 44, DoTerra 2019). Sandalwood chips, and processed oil 
were seen at craft fairs (not Merrie Monarch), stores, and online at the time of research.  
  
Figure 45 Santalum paniculatum for sale by DoTerra, retail $93.33; wholesale $70.00 for 5mL.  
Highlighted as a renewable source in Hawai'i. 
 
Discussion of Findings 
This chapter provides 47 additional NTFP plant species known to be gathered within 
Hawai‘i (Table 33) to the 72 identified NTFPs extracted from official State Permits (Chapter 1). 
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Though the locations and volumes of resources were not requested, due to sensitivity of 
monetary exchange for resources and consciousness of kuleana,  I recorded plants gathered from 
Hawai‘i forests that include native species. These native species are dominant in Hawaiian 
cultural festivities and are sought out in markets (in person and virtual). The diversity of 
introduced species is also noticeable. Given that source locations and volumes harvested have 
not been determined in my study, I focus on providing information about the presence of 
common NTFPs throughout cultural observations and market surveys that overlap with those 
NTFPs found in permits and on plant parts utilized and the use of plant resources. This 
information was lacking in official State of Hawai‘i plant harvesting requests . 
Common NTFPs 
Common NTFPs are those resources that occur multiple times throughout cultural 
observations and market surveys. These common NTFPs were represented multiple times over 
separate observations (for example ‘ōhi‘a lehua and koa); numerous occasions during one 
observation period (such as maile with lei vendors); or has historically been important to Hawai‘i 
(this includes sandalwood). Common NTFPs may be native or non-native. Because volumes are 
not available at this time the goal is to provide some context for permit requested resources to 
start to comprehend the dynamism of Hawai‘i NTFPs. With 119 plant species currently 
identified as Hawai‘i NTFPs there is a need to focus on resources valued for cultural and/or 
economic significance in alignment with the mission and general duties of the Hawai‘i  
Department of Land and Natural Resources Division of Forestry and Wildlife. In (HRS 183-1.5 
[5], the department is also mandated to “Devise and carry into operation, ways and means by 
which forests and forest reserves can, with due regard to the main objectives of title 12, be made 
self-supporting in whole or in part.” 
Foliage – lei, Christmas wreaths 
On Hawai‘i island, “foliage” is the most commonly requested permit, and the gathered 
materials are largely used for making lei, hula dressings, and Christmas wreaths as well as other 
items. Foliage is a general term and so maybe applied to both native and non-native plant 
species. Reviewing 2011-2017 monthly trends in Chapter 1 the most active time for foliage 
requests is November and December. This observation was confirmed through market surveys 
where Christmas wreaths were available for sale on Craigslist. The celebration of Christmas is 
122 
 
customarily practiced by many religious faiths. This makes the holiday accessible to many 
people and the tradition of wreath making is growing, as indicated in DOFAW permit requests 
and corroborated with market observations. Additionally, lei for hula and general celebrations 
are important though looking at permit requests may not have the same harvest impact as 
harvesting for Christmas decorations.  
Maile – lei 
The native liana, maile (Alyxia stellata) is heavily gathered on Hawai‘i and Kaua‘i 
Islands. Maile is used as lei for hula but also for a wide range of events, from weddings, 
graduations, political events to blessings. It was the only native species identified year-round in 
the market. It is popular for marking occasions, identifying status, and a rite of passage in 
completing important life events. The research in the maile industry is shallow now but our 
understanding of maile ecology is improving. Maile were well represented in Merrie Monarch 
competitions and market, with lei vendors, as well as in general observations of events such as 
Kamehameha Song Contest.  
Fern shoots - food 
Fern shoots, known as kakuma (Cibotium sp.) or warabe (Diplazium sp.), are harvested 
by Hawaiian, Japanese-American and other community members.  
Hawaiians harvested the native frond tips of Diplazium arnotti for food (Buck, 2003) but 
with the introduction and naturalization of Diplazium esculentum along forest streams this 
species is what is largely used today. Pukui (1983) noted that Diplazium arnotti was in the for 
sale during the making of the Hawaiian Language dictionary identifying historical market 
presence.  In Hawai‘i, warabe (Figure 38)  is known by at least five other common names 
(warabi/warabe, hōi‘o, pohole, pako, fern shoots) in three different languages (Japanese, 
Hawaiian, Filipino, English). 
Informal conversations with urban Japanese restaurants revealed that warabi harvesters 
attempt to sell to establishments for the price of $4-6 per pound. In a Hilo market, there are a 
minimum of 8 hōi‘o vendors who sell, or have on hand, about 20 bunches of fern tips a day for 
the price of $2 per pound.  At this rate over a course of one week 320 lbs of hō‘i‘o could be sold 
at a cost of $640.00, over one year 16,640 lbs or $33,280.00 worth of hō‘i‘o (8 vendors x 20 
bunches/day x 2 major selling days [Wednesday and Friday] x $2/bunch; it is available 
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throughout the year). An interview with one restaurant owner in Hawai‘i Island and one on 
O‘ahu revealed that they purchase between 8-12 lbs of hō‘i‘o per week. One vendor reported 
making a single order of hō‘i‘o for 100 lbs ($600.00) to cater an event. Local produce is in 
demand in Hawai‘i, and although I estimate that 100 restaurants and café may serve hō‘i‘o, if 
they order 10 lbs a week at restaurant prices ($6.00/lb., including market cost and labor), this 
amounts to 52,000 lbs being harvested or $312,000 for one year.  This does not include catered 
events. 
Bamboo 
Stems  
Kadomatsu are placed at the entrance of houses and public offices to welcome the year 
(Brandon and Stephan, 1994). They are made and sold by temples and community organizations 
and sold in stores. As is the case with Native Hawaiian traditions, Japanese ceremonies are 
celebrated by many ethnicities throughout the islands.  Other uses of bamboo include building 
material and musical instruments. Other uses of evergreens include Christmas wreaths and floral 
arrangements. 
Shoots – ceremony, construction material 
Bamboo shoots are used by many cultures, especially Japanese, for food. Sometimes the 
use of bamboo shoots helps to offset the cost of feeding large amounts of people during New 
Year’s mochi pounding events. Some harvesters gather and store bamboo shoots throughout the 
year and prepare only when needed.   
Fruit- food, dye 
Fruits are harvested from native plants including, ‘ōhelo (Vaccinium reticulatum) and 
‘ākala (Rubus hawaiensis).  The latter is also used to make a red dye. 
Within the DOFAW permit system a category of fruits is represented. These fruits 
represented on harvest permits grow within the Hawai‘i DOFAW branch arboretum and orchards 
located in Keanakolu. These areas are limited in size but receive considerable requests for 
educational as well as subsistence use. Harvest in these areas are limited to one KTA bag.  
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Introduced species 
 Results of this chapter also highlight Polynesian Introduced species, which play key roles 
in ceremony as multi-use plants. For example, about one quarter of the 23 species recorded in 
markets, and cultural events were Polynesian introductions. Due to concerns about overharvest 
of native species (endemic, indigenous) introduced plants (Polynesian, post-1778, invasive) are 
being utilized as substitutes. Examples include the use of strawberry guava for traditional house 
poles (State permit) and use of innovative plants and plant parts for lei (for example haole koa lei 
[flower buds, seedpod], fountain grass [seeds], and false wiliwili [seeds]). Due to the concern of 
Ceratocystis sp. (Rapid ‘Ōhi‘a Death) similar flowers such as bottlebrush (Callistemon sp.) are 
being used to reduce harm to ‘ōhi‘a individuals.  
Hānai – people, plants, and practices 
  Hānai is a traditional process to adopt children. Historically grandparents took care (full 
parental rights) of the first born (hiapo). They assumed responsibility to feed (hānai) the children 
till they became adults. The adoption was seamless, children were still in contact with their birth 
parents, but the grandparents made all legal decisions towards the future well-being of the child. 
There was no difference in how biological (native) and hānai children (non-native) were treated. 
All are encouraged to embrace each other as a nuclear family.  
In the  manner that Hawaiians hānai children, plants and practices can also be hānai. As 
seen in the tables above many post-1778 introduced plants have Hawaiian names. These 
Hawaiian names names signify a kinship between Hawai‘i and the plant.   
Lessons of perspective 
Due to the abundance of introduced plants, especially post-1778 species, many are being 
hānai or adopted for Hawaiian use. This is most commonly seen with introduced plants given 
Hawaiian names such as kiawe (Prosopis pallida), haole koa (Leucaena leucocephala), and 
waiawī (Psidium cattleianum). Techniques practiced on native species are now being utilized on 
common weeds (haole koa, foundation grass, octopus tree). These actions have at least three 
possible consequences. First the use of introduced species can provide relief for native 
populations. Second, the harvesting of plant parts (or whole) can help maintain introduced plant 
populations in check (restrict seed spread, injury to plant). Third, however, if these species are 
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going to be treated in a traditional way, such as returning a lei to the forest, these actions may 
spread the use of resources undesirable to conservationists.  
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Appendix Two-I Hawai‘i NTFP Cultural and Economic Results 
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All NTFPs (culture observations and market surveys) 
Table 33. Scientific name (endangered), plant family, and common name of all plants recorded in cultural observations and/or market 
surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and plant part used (W=wood, S=seed, 
L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole). Bold=overlap with DOFAW permit requests (Chapter 1).  
Scientific name Family Common 
name 
O
ri
g
in
 W S L St Fl Fr Wh 
O
th
er
 
C
u
lt
u
ra
l 
M
a
rk
et
 
Abrus precatorius Fabaceae 
Black eyed 
susan 
I  1        1 
Acacia koa Fabaceae Koa N, E 1  1 1 1    1 1 
Acacia koaia Fabaceae Koai‘a N, E 1  1 1 1     1 
Adenanthera pavonina Fabaceae 
False 
wiliwili 
I  1        1 
Albizia saman Fabaceae Monkeypod I 1         1 
Aleurites moluccanus  Euphorbiaceae Kukui PI 1  1 1 1   Nut 1 1 
Alphitonia ponderosa Rhamnaceae Kauila N, E 1         1 
Alyxia stellata Apocynaceae Maile N  1 1      1 1 
Araucaria 
heterophylla 
Araucariaceae 
Norfolk 
pine 
I 1      1   1 
Artocarpus altilis Moraceae ʻUlu PI   1  1 1    1 
Astelia menziesiana Asteliaceae Pa‘iniu N, E         1  
Bambusa vulgaris Poaceae Bamboo I    1     1 1 
Bidens hawaiensis Asteraceae Ko‘oko‘olau N, E  1 1 1      1 
Bruguiera gymnorrhiza Rhizophoraceae Kukunaokalā I 1       Bract 1 1 
Caesalpinia kavaiensis Fabaceae Uhiuhi N, E 1         1 
Calophyllum 
inophyllum 
Clusiaceae Kamani PI 1   1 1    1 1 
Canna indica Cannaceae Ali‘ipoe I  1        1 
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Cassytha filiformis Lauraceae Kauna‘oa I       1  1  
Cheirodendron 
trigynum 
Araliaceae ‘Ōlapa N, E 
  
1 1 
    
1  
Cibotium glaucum Cibotiaceae Hāpu‘u N, E 
  
1 1 
    
 1 
Cladium mariscus 
subsp. jamaicense 
Cyperaceae Uki grass N 
  
1 1 1 
 
1 
 
 1 
Coccoloba uvifera Polygonaceae Sea grape I 
        
 1 
Cocos nucifera Arecaceae Niu PI 1 
 
1 1 1 
 
1 
 
1 1 
Coffea arabica Rubiaceae Coffee I 
     
1 
  
 1 
Coix lacryma-jobi Poaceae Jobs Tears I 
 
1 
      
1 1 
Colubrina 
oppositifolia 
Rhamnaceae Kauila N, E 1        1 1 
Cordia subcordata Boraginaceae Kou N 1 
   
1 
   
1 1 
Cordyline fruticosa Asparagaceae Ti PI   1 1     1 1 
Cuscuta sandwichiana Convolvulaceae Kauna‘oa N, E 
      
1 
 
1 1 
Dicranopteris linearis Gleicheniaceae Uluhe N 
  
1 1 
    
1  
Diospyros 
sandwicensis 
Ebenaceae Lama N, E 1 
    
1 
  
 1 
Diplazium esculentum Athyriaceae Hō‘i‘o I 
  
1 1 
    
 1 
Dodonaea viscosa Sapindaceae ‘A‘ali‘i N 1 
  
1 1 1 
  
1 1 
Elaeocarpus 
angustifolius 
Elaeocarpaceae Blue marble I 1 1        1 
Erythrina 
sandwicensis 
Fabaceae Wiliwili N, E 1 1       1 1 
Table 33. (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in cultural 
observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and 
plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole). Bold=overlap with DOFAW 
permit requests (Chapter 1). 
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Eucalyptus saligna Myrtaceae Saligna I 1         1 
Falcataria moluccana Fabaceae Albizia I 1         1 
Gossypium tomentosum Malvaceae Maʻo N, E   1  1 1   1  
Heliconia spp. Heliconiaceae Heliconia I    1 1    1  
Heliotropium 
anomalum 
Boraginaceae Hinahina N, E  1 1      1 1 
Hibiscus tiliaceus Malvaceae Hau PI        
Inner 
bark 
 1 
Lampranthus 
glomeratus 
Aizoaceae ‘Ākulikuli I    1 1     1 
Leptecophylla 
tameiameiae 
Epacridaceae Pūkiawe N   1 1 1 1    1 
Leucaena 
leucocephala 
Fabaceae Koa haole I  1 1       1 
Lycopodiella cernua Lycopodiaceae Wāwae‘iole N    1   1  1 1 
Majidea zanguebarica Sapindaceae 
Mgambo, 
Hua 
Weleweka, 
pussy willow 
I  1        1 
Mangifera indica Anacardiaceae Mango I 1 1    1    1 
Manihot carthaginensis 
subsp. glaziovii 
Euphorbiaceae 
Turtleback, 
Ceara rubber 
tree 
I          1 
Table 33. (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in cultural 
observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and 
plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole). Bold=overlap with DOFAW 
permit requests (Chapter 1). 
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Melicope hawaiensis Rutaceae Mokihana N, E 
   
1 
 
1 
  
 1 
Metrosideros 
polymorpha 
Myrtaceae ‘Ōhi‘a lehua N, E 1 
 
1 1 1 
   
1 1 
Microlepia strigosa Dennstaedtiaceae Palapalai N 
  
1 1 
    
1 1 
Monstera deliciosa Araceae Monstera I 
  
1 1 1 
   
1 1 
Morinda citrifolia Rubiaceae Noni PI 
  
1 1 
 
1 
  
 1 
Mucuna gigantea  Fabaceae Ka‘e‘e‘e N 
 
1 
      
 1 
Mucuna sloanei Fabaceae Sheep’s Eye, 
Maka hipa 
I 
 
1 
      
 1 
Musa sp. Musaceae Banana PI 
   
1 1 1 
  
 1 
Nototrichium 
sandwicensis 
Amaranthaceae Kulu‘i N, E 
  
1 1 
    
1  
Osteomeles 
anthyllidifolia 
Rosaceae ‘Ulei N 
  
1 1 1 1 
  
1  
Pandanus tectorius Pandanaceae Hala N 
  
1 
 
1 
   
1 1 
Phymatosorus grossus Polypodiaceae Laua‘e I 
  
1 1 
    
1  
Pinus sp. Pinaceae Pine I 1 
 
1 1 
    
1 1 
Pipturus albidus Urticaeae Māmaki N, E 
  
1 1 
 
1 
  
 1 
Pritchardia Arecaceae Loulu N, E 
  
1 1 
 
1 
  
 1 
Prosopis pallida Fabaceae Kiawe I 1 
    
1 
  
 1 
Psidium cattleianum Myrtaceae Waiawī I 1 
  
1 
 
1 
  
 1 
Psidium guava Myrtaceae Guava I 1   1  1    1 
Psilotum nudum Psilotaceae Moa N    1     1 1 
Table 33. Continued) Scientific name (endangered), plant family, and common name of all plants recorded in cultural 
observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and 
plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole). Bold=overlap with DOFAW 
permit requests (Chapter 1). 
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Psydrax odorata Rubiaceae Alahe‘e N 1   1 1     1 
Scaevola 
gaudichaudiana 
Goodeniaceae 
Naupaka 
mauka 
N, E  1 1 1     1  
Scaevola taccada Goodeniaceae Naupaka  N  1 1 1     1  
Schefflera actinophylla Araliaceae Octopus I      1    1 
Schinus terebinthifolia Anacardiaceae 
Christmas 
Berry 
I 1         1 
Senna siamea Fabaceae 
Pheasant 
wood 
I 1         1 
Sesbania tomentosa Fabaceae ‘Ōhai N, E    1 1     1 
Sida fallax Malvaceae ‘Ilima N     1    1  
Sophora chrysophylla Fabaceae Māmane N, E 1 1 1 1 1     1 
Sphenomeris chinensis Lindsaeaceae Pala‘ā N   1 1     1  
Tamarindus indica Fabaceae Tamarind I 1     1    1 
Thespesia populnea Malvaceae Milo PI 1  1 1 1    1 1 
Uncaria tomentosa Fabaceae Cat's claw I  1        1 
Vaccinium reticulatum Ericaceae ‘Ōhelo (ai) N, E      1    1 
Vitex obovata Lamiaceae Pōhinahina N   1 1 1    1  
Waltheria indica Malvaceae ʻUhaloa N        
Outer 
bark 
 1 
Wikstroemia sp. Thymelaeaceae ‘Ākia N   1 1  1   1  
Zingiberaceae Zingiberaceae Ginger I     1     1    
 31 19 36 43 26 20 6 4 39 72 
Table 33. Continued) Scientific name (endangered), plant family, and common name of all plants recorded in cultural 
observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and 
plant part used (W=wood, S=seed, L=leaves, St=stems, Fl=flower, Fr=fruit, Wh=whole). Bold=overlap with DOFAW 
permit requests (Chapter 1). 
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NTFPs cultural observations 
Table 34. NTFPs observed at cultural festivities with scientific name, common name. plant family, origins (N=native, E=endemic, 
PI=Polynesian introduced, I=introduced), plants part used, and NTFP use. 
Scientific name Common Family Origin Plant parts used Use 
Seed Leaf Stem Flower Fruit Whole Other 
Acacia koa Koa Fabaceae N, E 
 
x x x 
   
Lei  
Aleurites 
moluccanus 
Kukui Euphorbiaceae PI 
 
x x x 
  
Nut Lei 
Alyxia stellata Maile Apocynaceae N x x 
     
Lei 
Astelia 
menziesiana 
Pa'iniu Asteliaceae N, E 
       
Lei 
Bambusa 
vulgaris 
Bamboo Poaceae PI 
 
 
x x 
   
Shoot Kadomatsu
, food  
Bruguiera 
gymnorrhiza 
Kukunaoka
lā 
Rhizophoraceae I 
      
Bract Lei 
Calophyllum 
inophyllum 
Kamani Clusiaceae PI 
  
x x 
   
Lei 
Cassytha 
filiformis 
Kauna‘oa Lauraceae I 
     
x 
 
Lei 
Cheirodendron 
trigynum 
‘Ōlapa Araliaceae N, E 
 
x x 
    
Lei 
Cocos nucifera Niu Arecaceae PI 
 
x x x 
   
Decoration 
Coix lacryma-
jobi 
Jobs Tears Poaceae I x 
      
Lei 
Cordia 
subcordata 
Kou Boraginaceae N 
   
x 
   
Lei 
Cordyline 
fruticosa 
Ti Asparagaceae PI 
 
x x 
    
Lei, 
Decoration 
Cuscuta 
sandwichiana 
Kauna‘oa Convolvulaceae N, E 
     
x 
 
Lei 
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Scientific name Common Family Origin Plant parts used Use 
Seed Leaf Stem Flower Fruit Whole Other 
Dicranopteris 
linearis 
Uluhe Gleicheniaceae N 
 
x x 
    
Lei 
Dodonaea 
viscosa 
‘A‘ali‘i Sapindaceae N 
  
x x x 
  
Lei 
Erythrina 
sandwicensis 
Wiliwili Fabaceae N, E x 
      
Lei 
Gossypium 
tomentosum 
Maʻo Malvaceae N, E 
 
x 
 
x x 
  
Lei 
Heliconia spp. Heliconia Heliconiaceae  I 
  
x x 
   
Decoration 
Heliotropium 
anomalum 
Hinahina Boraginaceae N, E 
 
x x 
    
Lei 
Leptecophylla 
tameiameiae 
 
Pūkiawe Epacridaceae N 
 
x x x x 
  
Lei 
Lycopodiella 
cernua 
Wāwae‘iol
e 
Lycopodiaceae N 
  
x 
  
x 
 
Lei 
Metrosideros 
polymorpha 
‘Ōhi‘a 
lehua 
Myrtaceae N 
 
x x x 
   
Lei 
Microlepia 
strigosa 
Palapalai Dennstaedtiaceae N 
 
x x 
    
Lei 
Monstera 
deliciosa 
Monstera Araceae I 
 
x x x 
   
Decoration 
Nototrichium 
sandwicensis 
Kulu‘i Amaranthaceae N, E 
 
x x 
    
Lei 
Osteomeles 
anthyllidifolia 
‘Ulei Rosaceae N  x x x x   Lei 
Table 34. (Continued) NTFPs observed at cultural festivities with scientific name, common name. plant family, origins (N=native, 
E=endemic, PI=Polynesian introduced, I=introduced), plants part used, and NTFP use. 
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Scientific name Common Family Origin Plant parts used Use 
Seed Leaf Stem Flower Fruit Whole Other 
Pandanus 
tectorius 
 
Hala Pandanaceae N  x  x    Lei 
Phymatosorus 
grossus 
Laua‘e Polypodiaceae I 
 
x x 
    
Lei 
Pinus sp. Pine Pinaceae I  x x     Kadomatsu 
Psilotum nudum Moa Psilotaceae N 
  
x 
    
Lei 
Santalum sp. ‘Iliahi Santalaceae N, E 
 
x x x 
   
Lei 
Scaevola 
gaudichaudiana 
Mountain 
Naupaka  
Goodeniaceae N, E x x x 
    
Lei 
Scaevola 
taccada 
Beach 
Naupaka  
Goodeniaceae N x x x 
    
Lei 
Sida fallax ‘Ilima Malvaceae N 
   
x 
   
Lei 
Sphenomeris 
chinensis 
Pala‘ā Lindsaeaceae N  x x     Lei 
Thespesia 
populnea 
Milo Malvaceae PI 
 
x x x 
   
Lei 
Vitex obovata Pōhinahina Lamiaceae N 
 
x x x 
   
Lei 
Wikstroemia sp. ‘Ākia Thymelaeaceae N 
 
x x 
 
x 
  
Lei 
 
  
 6 24 25 17 5 3 2  
Table 34. (Continued) NTFPs observed at cultural festivities with scientific name, common name. plant family, origins (N=native, 
E=endemic, PI=Polynesian introduced, I=introduced), plants part used, and NTFP use. 
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NTFPs market surveys 
Table 35. Scientific name (endangered), plant family, and common name of all plants recorded in cultural observations and/or market 
surveys with origin (N=native, E=endemic, PI=Polynesian introduced, I=introduced) and plant part used (W=wood, S=seed, 
L=leaves, St=stems, FL=flower, Fr=fruit, Wh=whole). 
Scientific name Family Common 
name 
Origin W S L St Fl Fr Wh Other 
Abrus precatorius Fabaceae 
Black eyed 
susan 
I  1       
Acacia koa Fabaceae Koa N, E 1  1 1 1    
Acacia koaia Fabaceae Koai‘a N, E 1  1 1 1    
Adenanthera 
pavonina 
Fabaceae False wiliwili I  1       
Aleurites 
moluccanus  
Euphorbiaceae Kukui PI 1  1 1 1   Nut 
Alphitonia 
ponderosa 
Rhamnaceae Kauila N, E 1        
Alyxia stellata Apocynaceae Maile N  1 1      
Araucaria 
heterophylla 
Araucariaceae Norfolk pine I 1      1  
Artocarpus altilis Moraceae ʻUlu PI   1  1 1   
Bambusa vulgaris Poaceae Bamboo I    1     
Bidens hawaiensis Asteraceae Ko‘oko‘olau N, E  1 1 1     
Bruguiera 
gymnorrhiza 
Rhizophoraceae Kukunaokalā I 1       Bract 
Caesalpinia 
kavaiensis 
Fabaceae Uhiuhi N, E 1        
Calophyllum 
inophyllum 
Clusiaceae Kamani PI 1   1 1    
Canna indica Cannaceae Ali‘ipoe I  1       
Cassytha filiformis Lauraceae Kauna‘oa I       
  1   
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Scientific name Family Common 
name 
Origin W S L St Fl Fr Wh Other 
Cibotium glaucum Cibotiaceae Hāpu‘u N, E   1 1     
Cladium mariscus 
subsp. jamaicense 
Cyperaceae Uki grass N   1 1 1  1  
Coccoloba uvifera Polygonaceae Sea grape I         
Cocos nucifera Arecaceae Niu PI 1  1 1 1  1  
Coffea arabica Rubiaceae Coffee I      1   
Coix lacryma-jobi Poaceae Jobs Tears I  1       
Colubrina 
oppositifolia 
Rhamnaceae Kauila N, E 1        
Cordia subcordata Boraginaceae Kou N 1    1    
Cordyline fruticosa Asparagaceae Ti PI   1 1     
Cuscuta 
sandwichiana 
Convolvulaceae Kauna‘oa N, E       1  
Diospyros 
sandwicensis 
Ebenaceae Lama N, E 1     1   
Diplazium 
esculentum 
Athyriaceae Hō‘i‘o I   1 1     
Dodonaea viscosa Sapindaceae ‘A‘ali‘i N 1   1 1 1   
Elaeocarpus 
angustifolius 
Elaeocarpaceae Blue marble I 1 1       
Erythrina 
sandwicensis 
Fabaceae Wiliwili N, E 1 1       
 
Table 35.  (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in 
cultural observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, 
I=introduced) and plant part used (W=wood, S=seed, L=leaves, St=stems, FL=flower, Fr=fruit, Wh=whole). 
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Scientific name Family Common 
name 
Origin W S L St Fl Fr Wh Other 
Eucalyptus saligna Myrtaceae 
Burnt 
Mahogany 
I 1        
Falcataria 
moluccana 
 
Fabaceae Albizia I 1  
 
 
 
    
 
 
 
 
Heliotropium 
anomalum 
Boraginaceae Hinahina N, E  1 
      
Hibiscus tiliaceus Malvaceae Hau PI        
Inner 
bark 
Lampranthus 
glomeratus 
Aizoaceae ‘Ākulikuli I    1 1    
Leptecophylla 
tameiameiae 
Epacridaceae Pūkiawe N   1 1 1 1   
Leucaena 
leucocephala 
Fabaceae Koa haole I  1 1      
Lycopodiella cernua Lycopodiaceae Wāwae‘iole N    1   1  
Majidea 
zanguebarica 
Sapindaceae 
Mgambo, Hua 
Weleweka, 
pussy willow 
I  1       
Mangifera indica Anacardiaceae Mango I 1 1    1   
Manihot 
carthaginensis subsp. 
glaziovii 
Euphorbiaceae Turtleback I         
Melicope hawaiensis Rutaceae Mokihana N, E    1  1   
Metrosideros 
polymorpha 
Myrtaceae ‘Ōhi‘a lehua N, E 1  1 1 1    
Table 35.  (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in 
cultural observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, 
I=introduced) and plant part used (W=wood, S=seed, L=leaves, St=stems, FL=flower, Fr=fruit, Wh=whole). 
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Scientific name Family Common 
name 
Origin W S L St Fl Fr Wh Other 
Microlepia strigosa Dennstaedtiaceae Palapalai N   1 1     
Monstera deliciosa Araceae Monstera I   1 1 1    
Morinda citrifolia Rubiaceae Noni PI   1 1  1   
Mucuna gigantea  Fabaceae Ka‘e‘e‘e N  1       
Mucuna sloanei Fabaceae 
Sheeps Eye, 
Maka hipa 
I  1   
 
  
  
  
 
 
  
Musa sp. Musaceae Banana PI    1 1 1   
Pandanus tectorius Pandanaceae Hala N   1  1    
Pinus sp. Pinaceae Pine I 1  1 1     
Pipturus albidus Urticaeae Māmaki N, E   1 1  1   
Pritchardia sp. Arecaceae Loulu N, E   1 1  1   
Prosopis pallida Fabaceae Kiawe I 1     1   
Psidium cattleianum Myrtaceae Waiawī I 1   1  1   
Psidium guava Myrtaceae Guava I 1   1  1   
Psilotum nudum Psilotaceae Moa N    1     
Psydrax odorata Rubiaceae Alahe‘e N 1   1 1    
Albizia saman Fabaceae Monkeypod I 1        
Santalum sp. Santalaceae ‘Iliahi N, E 1  1 1 1    
Sapindus saponaria Sapindaceae Manele N  1       
Schefflera 
actinophylla 
Araliaceae Octopus I      1   
 
Table 35.  (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in 
cultural observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, 
I=introduced) and plant part used (W=wood, S=seed, L=leaves, St=stems, FL=flower, Fr=fruit, Wh=whole). 
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Scientific name Family Common 
name 
Origin W S L St Fl Fr Wh Other 
Schinus 
terebinthifolia 
Anacardiaceae 
Christmas 
Berry 
I 1        
Senna siamea Fabaceae 
Pheasant 
wood 
I 1        
Sesbania tomentosa Fabaceae ‘Ōhai N, E    1 1    
Sophora 
chrysophylla 
Fabaceae Māmane N, E 1 1 1 1 1    
Tamarindus indica Fabaceae Tamarind I 1     1   
Thespesia populnea Malvaceae Milo PI 1  1 1 1    
Uncaria tomentosa Fabaceae Cat's claw I  1       
Vaccinium 
reticulatum 
Ericaceae ‘Ōhelo (ai) N, E      1   
Waltheria indica Malvaceae ʻUhaloa N        
Outer 
bark 
Zingiberaceae Zingiberaceae Ginger I     1       
 30 17 25 32 21 17 6 4 
 
Table 35.  (Continued) Scientific name (endangered), plant family, and common name of all plants recorded in 
cultural observations and/or market surveys with origin (N=native, E=endemic, PI=Polynesian introduced, 
I=introduced) and plant part used (W=wood, S=seed, L=leaves, St=stems, FL=flower, Fr=fruit, Wh=whole). 
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Chapter Three: Integrate Non-Timber 
Forest Product Harvesters into Policy 
Formation 
Permit Supplement Part II-Interviews and Online Survey of  Forest Harvesting 
Practices 
 
Ma ka hana ka ‘ike, ma ka hana ka mana. 
In the learning is the knowledge, in the learning is the power.  
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Chapter 3 image: If you don’t go, you’ll never know. Image of forest on O‘ahu. In order to reach 
any native plant species harvesters must hike above 2,000 feet above sea level. The commitment 
to harvesting is intentional. It’s hard work, it’s not easy, it’s necessary for some, and the fruits it 
provides far exceeds the hands of those who harvest resources.  
(Photo by Katie Kamelamela) 
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Chapter 3: Integrate Non-Timber Forest Product Harvesters into Policy 
Formation 
 
This research is part of an initial assessment by Federal and State agencies to understand 
the role of NTFPs in Hawai‘i : who are key harvesters, what is being harvested, what is the 
cultural and economic significance of Hawai‘i  NTFPs, and what native (endangered) and 
introduced (invasive) species are being harvested?  This chapter focuses on interviews with 
cultural practitioners, lei vendors, and a structured online survey conducted from 2014-2017. 
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Trajectory of inquiry 
In Chapter One, I highlight findings of species harvested on lands managed by the State 
for personal, commercial, cultural, and special use permits requests. This information lacked 
plants parts use, use of plants and demographic information about active harvesters. In Chapter 
Two I explored cultural (non-commercial) and commercial events where NTFPs used or 
distributed. This provided information to plants parts used, use of plants, and some cultural use 
by Japanese-American and Hawaiian community celebrations. This chapter expands upon the 
data provided in DLNR permits and those observed at cultural events and market surveys with 
qualititive information about the NTFP harvesters who gather in forests, mainly on Oʻahu and 
Hawaiʻi Island with insights from Kaua‘i and Māui nui (Māui, Moloka‘i, Lāna‘i). Interviews 
conducted with cultural practitioners and lei vendors are summarized in this chapter together 
with an in-depth analysis of an online survey of harvesters. This chapter provides information 
about  who, when, where, why, and how plants are gathered. The goal of this chapter is to share 
what was learned about key harvesters and insights to protocols by harvesters that assist in 
conserving resources.  
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Methods 
Interviews 
Semi-structured interviews focused on Hawaiian cultural practitioners and NTFP vendors 
to learn why, how, what, when, where, how much NTFPs they gather (Appendix Three-II). IRB 
approval (CHS#18007) was obtained for all questions, and prior informed consent was provided 
to all participants before proceeding with interviews or surveys. Using the snowball method, 
where one informant recommends the survey to others (Bernard 2006; Alexiades 1996), I was 
recommended by harvesters to 40 contacts, upon which, 14 interviews were conducted in person, 
via email, or on the phone. Answers were then summarized and coded for themes (Bernard, 
2006; Alexiades 1996). Species, for cultural and commercial use, are reviewed in Chapter two 
while coded themes of who, when, where, why, and how are discussed  here.  
Online survey 
The online survey consisted of 21 questions, plus 10 optional questions and was designed 
using GoogleDocs. Questions related to which NTFPs people gather, as well as why and when 
they gather them (Appendix Three-I, Online structured survey). IRB approval (CHS#18007) was 
obtained for all questions, and prior informed consent was obtained for all online participants. 
Questions about harvester demographics were also included. The online structured survey was 
shared via email with respondents from a previous study on imu practices and through personal 
social media networks (Facebook, Twitter, and Instagram) one time each.  The snowball method 
(Bernard 2006; Alexiades 1996) where friends refer others provided responses from that point 
forward. The survey was active from August 3, 2016 – October 13, 2016 and a total of 65 
individual responses were analyzed.  
Online structured survey participants were requested to complete the queries if they: 
1) Currently gather 
2) Have gathered with family or friends 
3) Have consumed, received, or purchased forest plants in Hawai‘i  to support personal, 
commercial, or cultural activities  
4) Have a vested cultural or economic inter-dependency in the resilience of Hawai‘i ’s 
forests.  
Following this screening question, were 23 required questions (check box, multiple 
choice, and short answer format), and 10 optional questions (multiple choice, short answer) 
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(Appendix Three-I). The survey focused on participant qualifications, demographics, forest plant 
gathering practices, background and relationship with resources and resource managers, forest 
gathering practices, and how contributors learned about the structured survey.  
Hawaiian language responses, full and partial, were coded using the same category 
matrix as all-English responses.  Where no English term is available Hawaiian is utilized.  
Answers were cleared of multiples for a final count of n=65 unique participants. All required 
inquiries are divided by 65 for response percentage. For optional questions those who chose not 
to answer are identified as N/A (no answer). Those who answered optional questions with N/A 
were also placed with those who chose not to answer questions. Therefore, all optional questions 
are also divided by 65 for response percentage.  
Although the interest was in State lands, survey answers extended beyond these 
boundaries to include harvesting as permitted by law for Native Hawaiians on “less than 
developed” private lands. Information garnered is informative as to what, when, and how often 
participants harvesters gathering from the forest. This information alone is valuable to managers 
to understand the forest dynamics of NTFPs and the relationships human communities develop 
with them.  
Survey Limitations 
The surveys sent out were to known networks of harvesters which includes representation 
from Hawai‘i Conservation and Hawaiian Well-Being circles. Additionally, I have lived 
extensively on O’ahu with current residency in Hilo, Hawai‘i . These key urban locations also 
represent the majority within the sample of response.  
Providing the survey in Tagalog, Ilokano, Mandarin, Cantonese, and other languages 
would have assisted in augmenting reach and potential diversity of responses.  
Not everyone has access to electricity, a computer, internet, or are technologically literate. These 
are obvious barriers as to who was able to complete the survey. The amount of time the survey 
was live, just over two months, was narrow.  It is difficult to convey research ex-situ to a 
participant, so there may be misunderstandings by the respondent’s answers and researcher’s 
analysis. 
There is never enough time, funding, or resources available to answer any question 
definitively. In the creation of this survey, to develop targets for a broad subject such as plant 
forest harvesting practices, extensive participant observations, in person interviews, market 
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surveys, and cultural events observations (Chapter Two), along with historical ecological 
ahupua‘a research, and in-situ experiences were overlaid to highlight thematic areas of interest. 
Not all interests may be reflected by participants through the coding of qualitative 
information, though I hope this research is able to amplify an understanding of historical themes 
while breathing life into contemporary issues.  
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Results 
 In all 100 NTFPs were identified representing 52 families. Forty-three plants are native 
(with 25 being endemic), 10 are Polynesian introduced, and 47 are introduced. 
Overview  
Twenty-two NTFPs were identified by fourteen in-person interviews with cultural 
practitioners and vendors. Responses from the 65 online structured surveys provided 109 NTFPs 
(Table 36). Endangered species harvest was recorded only through the structured survey. Twelve 
participants reported harvesting ‘uhi‘uhi (Caesalpinia kavaiensis) and 10 gather kauila 
(Colubrina oppositifolia), one person reported bartering for kauila. ‘Ōhā wai (Clermontia sp.) 
was mentioned with other native plants to be harvested for plant propagation. This individual 
stated that they had an ongoing permit with the Department of Land and Natural Resources, 
“providing the ecological services native birds use[d] to…rehabilitating the native forest.”  
 
Table 36. Hawai'i NTFPs recorded during interviews and structured online surveys. 
 Native Endemic Endangered Polynesian 
Introduced 
Introduced Total 
Semi-structured 
interviews 
13 9 0 4 5 22 
Structured online 
survey 
43 29 3 10 47 100 
 
Plant parts and use 
Plant parts and use were not generally shared. There was some mention of certain plants for 
lei but mostly only species name (scientific/common) were provided, no plant parts. Based on 
my survey and interviews with NTFP harvesters, foliage (the most abundant category recorded 
by State permits) includes a variety of plant species and parts, including, but not limited to, the 
tips and flowers of the ‘ōhi‘a (Metrosideros polymorpha), koa (Acacia koa), pūkiawe 
(Leptecophylla tameiameiae ), ‘ōhelo (Vaccinium reticulatum), ‘a‘ali‘i (Dodonea viscosa), the 
native staghorn clubmoss or wāwae‘iole (Lycopodiella cernua), ‘uki grass (Cladium mariscus 
subsp. jamaicense) and palapalai (Microlepia strigosa) (Chapter One).  
Plant harvesting interests such as weaving, lā‘au lapa‘au (Native Hawaiian medicine), hula, 
imu (underground oven cooking), and Christmas wreaths are represented by participants were 
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mentioned most frequently. Another identified use of plants was as kinolau (body forms) of 
various Hawaiian gods. Categories below are provided by interviews with cultural practitioners 
and online survey respondents.  
 
Table 37. NTFPs identified by 14 semi-structured interviews and 65 online structure survey 
responses of general forest gathering practices in Hawai'i. *=endangered species 
Scientific Common Family Origin Interview Online 
Survey 
Acacia koa Koa Fabaceae N, E 
 
X 
Acacia koaia Koai‘a Fabaceae N, E  X 
Alphitonia ponderosa Kauila Rhamnaceae N, E 
 
X 
Alyxia stellata Maile, 
mailelauli‘i 
Apocynaceae N x X 
Bidens hawaiensis Ko‘oko‘olau Asteraceae N, E 
 
X 
Caesalpinia 
kavaiensis* 
Uhiuhi Fabaceae N, E 
 
X 
Cheirodendron 
trigynum 
‘Ōlapa Araliaceae N, E x X 
Chenopodium 
oahuense 
‘Āweoweo Chenopodiaceae N, E 
 
X 
Cibotium glaucum Hāpu‘u, kakuma 
(fern shoots) 
Cibotiaceae N, E 
 
X 
Cladium mariscus 
subsp. jamaicense 
Uki Cyperaceae N 
 
X 
Clermontia sp. * ‘Ōhā wai  Campanulaceae N, E  X 
Colubrina 
oppositifolia* 
Kauila Rhamnaceae N, E 
 
X 
Cuscuta sandwichiana Kauna‘oa Convolvulaceae N x X 
Cyanea angustifolia Haha Campanulaceae N, E 
 
X 
Dicranopteris linearis Uluhe Gleicheniaceae N, E 
 
X 
Digitaria setigera Kūkaepua‘a Poaceae PI 
 
x 
Diospyros 
sandwicensis 
Lama Ebenaceae N, E 
 
X 
Dodonaea viscosa ‘A‘ali‘i Sapindaceae N 
 
X 
Erythrina sandwicensis Wiliwili Fabaceae N, E 
 
X 
Fragaria chiloensis Hawaiian 
strawberry 
Rosaceae N 
 
X 
Heliotropium 
anomalum 
Hinahina Boraginaceae N x 
 
Heteropogon contortus Pili Poaceae N 
 
X 
Hibiscus arnottianus Koki‘o ke‘oke‘o Malvaceae N, E 
 
X 
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Scientific Common Family Origin Interview Online 
Survey 
Leptecophylla 
tameiameiae 
Pūkiawe Epacridaceae N 
 
X 
Lycopodiella cernua Wāwae‘iole Lycopodiaceae N 
 
X 
Melicope hawaiensis Mokihana Rutaceae N, E x X 
Metrosideros 
polymorpha 
‘Ōhi‘a lehua Myrtaceae N, E x X 
Microlepia strigosa Palapalai Dennstaedtiaceae N 
 
X 
Osteomeles 
anthyllidifolia  
‘Ulei Rosaceae N 
 
X 
Phyllostegia glabra Ulihi Lamiaceae N, E 
 
X 
Pipturus albidus Māmaki Urticaceae N, E x X 
Psydrax odorata Alahe‘e Rubiaceae N 
  
Rauvolfia sandwicensis Hao Apocynaceae N, E x 
 
Rubus hawaiensis Akala Rosaceae N, E 
 
X 
Santalum sp.  ‘Iliahi Santalaceae N, E 
 
X 
Sida fallax ‘Ilima Malvaceae N x X 
Solanum americanum Pōpolo Solanaceae N 
 
X 
Sophora chrysophylla Māmane Fabaceae N, E 
 
X 
Sphenomeris chinensis Pala‘ā Lindsaeaceae N x X 
Touchardia latifolia Olonā Urticaceae N, E 
 
X 
Vaccinium calycinum ‘Ōhelo kau lā‘au Ericaceae N, E 
 
X 
Vaccinium reticulatum ‘Ōhelo  Ericaceae N, E 
 
X 
Vitex obovata Pōhinahina Lamiaceae N 
 
X 
Waltheria indica ‘Uhaloa Malvaceae N x x 
Table 37. (Continued) NTFPs identified by 14 semi-structured interviews and 65 online structure 
survey responses of general forest gathering practices in Hawai'i. *=endangered species 
 
Semi-structured interviews 
NTFPs gathered by Hawaiian cultural practitioners 
I completed 14 interviews. Phone and in person interviews ranged from one half hour to 
four hours. Participants included lei makers (5), kumu hula (hula teachers) (4), lauhala (Pandanus 
leaf) weavers (4), lā‘au lapa‘au practitioners (3), lei vendors (2), as well as one kapa maker,  an 
imu enthusiast and a kiawe (Prosopis pallida) vendor.  Some participants identified as multiple 
knowledge holders such as a kumu hula who is an accomplished lei maker and a weaver who 
grew up with lā‘au lapa‘au practices. One interviewee identifies as kumu hula, weaver, lā‘au 
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lapa‘au, and a lei maker.  Participants were from Hawai‘i Island, Moloka‘i, Māui, O‘ahu and 
Kaua‘i.  Twenty-two NTFPs were identified with 13 natives (9 endemics) (Table 38). 
Table 38. Native and endemic species recorded during semi-structured interviews. 
Scientific Common Family Origin 
Alyxia stellata Maile, mailelauli‘i Apocynaceae N 
Cheirodendron trigynum ‘Ōlapa Araliaceae N, E 
Cuscuta sandwichiana Kauna‘oa Convolvulaceae N 
Heliotropium anomalum Hinahina Boraginaceae N 
Melicope hawaiensis Mokihana Rutaceae N, E 
Metrosideros polymorpha ‘Ōhi‘a lehua Myrtaceae N, E 
Pipturus albidus Māmaki Urticaceae N, E 
Rauvolfia sandwicensis Hao Apocynaceae N, E 
Sida fallax ‘Ilima Malvaceae N 
Sphenomeris chinensis Pala‘ā Lindsaeaceae N 
Waltheria indica ‘Uhaloa Malvaceae N 
 
Among the interviewees the top six NTFPs were native and Polynesian introduced 
species (Figure 46). Hala (Pandanus tectorius) was used in weaving, as seen in markets, and the 
fruit is strung into lei. Palapalai (Microlepia strigosa), ‘ōhi‘a lehua (Metrosideros polymorpha) 
and ti (Cordyline fruticosa) are used for lei making and in hula. Māmaki (Pipturus albidus) 
leaves are used for tea. Many interviewees harvest plants because of mana (spiritual power) 
associated with the area; to use the plants; as part of the exercise of rights; and because NTFPs 
provide the source for the best quality of plants for kinolau (body forms of gods imbued in 
plants) medicine, hula, and lei (Figure 47). For some, harvesting NTFPs is a way of life, 
sometimes associated with being Hawaiian . 
The timing of harvest was interpreted differently by interviewees: by day, by year (Figure 
48). Answers provide guidelines on when appropriate times can be identified or determined. 
Most relevant is the weather and the time of year. Also factored in is the time of day, ideally 
harvesting during the coolest time to give relief to the plant and the harvester. These times 
include before 10 o’clock in the morning and after 4 o’clock in the afternoon. Harvest is said to 
be determined by the item that is needed and when it is necessary.  
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Figure 46 What NTFPs interviewees are harvesting. Natives in blue, Polynesian introduction in 
black, post-1778 contact in grey. 
 
 
Figure 47 Why interviewees harvest NTFPs. 
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Figure 48 When interviewees harvest NTFPs. 
 
Figure 49 Interviewee protocol to harvesting NTFPs. 
 
Figure 50 How much NTFPs are harvested. 
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Many interviewees had protocols for harvesting NTFPs (Figure 49). The most common 
harvesting protocols NTFPs included asking permission, taking only what is needed, thanking 
the resources, provide an offering such as a pule (prayer) or oli (chant), and cleaning the area. 
Cleaning included pruning. As advised in the Chapter One (plant permits) ‘ōlelo no‘eau, 
harvesting of flowers, specifically ‘ōhi‘a in this case, is done while exiting the forest. A lei 
vendor mentioned if they need plants, they contact their vendor, they do not harvest lei 
themselves. A final interviewee vaguely shared they go holoholo (to go for a stroll). 
Though amounts of NTFPs harvested were vague respondents made it clear that no waste 
occurred and harvesting only what is needed are are key principles (Figure 50). A few cautioned 
that clearing an area of a resource, or harvesting everything, was not advisable. A guideline of 
taking only 20% of what is available was provided.  Looking into the future, the priority is to 
ensure harvest availability of ‘ōhi‘a lehua, palapalai, laua‘e (Phymatosorus grossus), and maile 
(Figure 51). Some rare items mentioned include red lauhala (Pandanus tectorius leaf) found in 
Puna, makaloa (Cyperus laevigatus) and loulu (Pritchardia sp.) for weaving, as well as Hawaiian 
bamboo, which are Polynesian introductions, to revive cultivars.  
Interview time with cultural practitioners and vendors was not enough to thoroughly 
exhaust plant lists. So an online structured survey was constructed from answers provided by in-
person interviews, cultural observations, market surveys and previous research (Kamelamela 
2011).  
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Figure 51 NTFPs interviewees would like to gather in the future. Native in blue, Polynesian 
introduced in black, introduced in gray. 
Online structured survey 
NTFPs gathered by online participants 
Though it is indeterminate where species harvested occur results documented practices 
on public and private lands. This information confirms that in urban areas of O‘ahu and Hilo 
forest plant harvesting is current; native and non-native species have roles; within this sample 
Native Hawaiians comprise a large portion of harvesters; food and cultural lifestyle are drivers 
for gathering; many embrace a relationship with the forest; and future harvesting may be vested 
in cultural interests.    
My findings suggest that a very wide variety of NTFPs are regularly harvested from 
Hawai‘i forests. From 65 responses, the total number NTFP species reported to be gathered was 
108 (Appendix Three-I Table 5), including 43 native species. Of these, 46 NTFP species are 
gathered by 20% or more of the respondents (Figure 52).  
Non-plant resources included birds and fish, the type of either is not provided. Not 
available in the forest, but provided as response, is limu (seaweed) (limu kohu, Asparagopsis 
taxiformis).   
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Table 39. Native and endemic species recorded from 65 online structured survey responses. 
Scientific Common Family Origin 
Acacia koa Koa Fabaceae N, E 
Acacia koaia Koai‘a Fabaceae N, E 
Alphitonia ponderosa Kauila Rhamnaceae N, E 
Alyxia stellata Maile, mailelauli‘i Apocynaceae N 
Bidens hawaiensis Ko‘oko‘olau Asteraceae N, E 
Caesalpinia kavaiensis* Uhiuhi Fabaceae N, E 
Cheirodendron trigynum ‘Ōlapa Araliaceae N, E 
Chenopodium oahuense ‘Āweoweo Chenopodiaceae N, E 
Cibotium glaucum Hāpu‘u, kakuma (fern 
shoots) 
Cibotiaceae N, E 
Cladium mariscus subsp. 
jamaicense 
Uki Cyperaceae N 
Clermontia sp. * ‘Ōhā wai  Campanulaceae N, E 
Colubrina oppositifolia* Kauila Rhamnaceae N, E 
Cuscuta sandwichiana Kauna‘oa Convolvulaceae N 
Cyanea angustifolia Haha Campanulaceae N, E 
Dicranopteris linearis Uluhe Gleicheniaceae N, E 
Digitaria setigera Kūkaepua‘a Poaceae PI 
Diospyros sandwicensis Lama Ebenaceae N, E 
Dodonaea viscosa ‘A‘ali‘i Sapindaceae N 
Erythrina sandwicensis Wiliwili Fabaceae N, E 
Fragaria chiloensis Hawaiian strawberry Rosaceae N 
Heteropogon contortus Pili Poaceae N 
Hibiscus arnottianus Koki‘o ke‘oke‘o Malvaceae N, E 
Leptecophylla tameiameiae Pūkiawe Epacridaceae N 
Lycopodiella cernua Wāwae‘iole Lycopodiaceae N 
Melicope hawaiensis Mokihana Rutaceae N, E 
Metrosideros polymorpha ‘Ōhi‘a lehua Myrtaceae N, E 
Microlepia strigosa Palapalai Dennstaedtiaceae N 
Osteomeles schwerinae  ‘Ulei Rosaceae N 
Phyllostegia glabra Ulihi Lamiaceae N, E 
Pipturus albidus Māmaki Urticaceae N, E 
Psydrax odorata Alahe‘e Rubiaceae N 
Rubus hawaiensis Akala Rosaceae N, E 
Santalum sp.  ‘Iliahi Santalaceae N, E 
Sida fallax ‘Ilima Malvaceae N 
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Scientific Common Family Origin 
Solanum americanum Pōpolo Solanaceae N 
Sophora chrysophylla Māmane Fabaceae N, E 
Sphenomeris chinensis Pala‘ā Lindsaeaceae N 
Touchardia latifolia Olonā Urticaceae N, E 
Vaccinium calycinum ‘Ōhelo kau lā‘au Ericaceae N, E 
Vaccinium reticulatum ‘Ōhelo ‘ai Ericaceae N, E 
Vitex obovata Pōhinahina Lamiaceae N 
Waltheria indica ‘Uhaloa Malvaceae N 
Table 39. (Continued) Native and endemic species recorded from 65 online structured survey 
responses. 
The most frequently mentioned species in the survey, coincide with those speices most 
frequently mentioned by the 14 cultural practitioners and lei vendors (Appendix Three-I Table 
41) and  the analyses of DOFAW permits. Eight species were reported to be gathered by 60% or 
more of the respondents. These included palapalai (Microlepia strigosa), ‘ōhi‘a lehua 
(Metrosideros polymorpha), maile (Alyxia stellata) and ‘a‘ali‘i (Dodonea viscosa), all of which 
were reported from the permits. Responses also included Polynesian-introduced coconut (Cocos 
nucifera), ti (Cordyline fruticosa) and kukui (Aleurites molucanna), which are gathered from 
forest as well as yards. Species mentioned to be gathered by more than 20% (or 12 participants) 
is provided in Figure 52.  
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Figure 52 NTPF reported to be collected by 20% of more of respondents in online survey. Green 
bars represent native species, light green represent Polynesian introductions, orange represent 
recent introductions and red represent invasive species. 
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Reasons NTFPs are gathered 
 Lei, food, cultural traditions, medicine and hula were reported as the most common 
reasons that people harvest NTFPs (Figure 53). Other crafts and arts were mentioned, as well as 
collecting plants to conserve them. Less than 10% of respondents harvested NTFPs to sell. 
Ceremonies, family gatherings (including 1st baby luau, weddings and funerals) (Figure 
54), performances, graduations, and school events were common occasions respondents plants 
were harvested. Harvest at Christmas, Thanksgiving and New Year’s was also reported, but less 
common. 
 
Figure 53 Reasons NTFPs are gathered in online survey. 
 
Figure 54 Common occasions respondents harvest. 
Bartered items 
 Most harvesters who responded do not sell NTFPs, although some NTFPs are also sold and 
traded. Based on my survey, 17 species were reported to be exchanged for money by at least 
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15% of respondents (Figure 55). Over one third of respondents reported native maile (Alyxia 
stellata) and one quarter of respondents sold or purchased māmaki (Pipturus albidus).  
The fern hō‘i‘o (Diplazium sp.) was sold or purchased by a quarter of respondents. 
Another fern shoots reported is kakuma (Cibotium sp.). Other native species exchanged for 
money include ‘ōhi‘a lehua (Metrosideros polymorpha), koa (Acacia koa) and ‘ōhelo berries 
(Vaccinium reticulatum).  
 
 
Figure 55 Percentage of participants who bought or sold NTFPs. 
Participant harvester qualifications 
How participants accessed the online survey 
Many participants accessed the online survey through a friend (38%), Facebook (35%), 
and/or email list (22%) were the best represented. Others accessed the survey link through work 
(9%), Twitter (6%), a community organization (5%), family (2%), or Instagram (2%) (Figure 
56). Participants credited the Hawai‘i  Forestry Industry Association and the State of Hawai‘i  
Division of Forestry and Wildlife for access to the survey.  Survey respondents could choose all 
possible responses. Eighty-nine percent of respondents confirmed they have gathered, consumed, 
received, or purchased forest gathered plants, and that they have a vested interest in Hawai‘i  
forests (Figure 57).  Eight two percent of participants currently gather forest plants. Overall, 44 
responded that they acquired plants by all four listed experiences. The qualification of ‘currently 
gather’, ‘have gathered with family or friends’, as well as ‘have consumed, received, or 
purchased forest plants in Hawai‘i  to support personal, commercial, or cultural activities’ were 
160 
 
marked independently while ‘have a vested cultural or economic inter-dependency in the 
resilience of Hawai‘i ’s forests’ was not.  
 
Figure 56 How participants accessed the Hawai‘i  forest plant gathering survey 
Participant harvest survey qualifications 
 
Figure 57 Participant harvest survey chosen qualifications 
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Demographics 
Age and gender 
 
Figure 58 Age and gender of survey participants 
The age range of respondents was 18 to 68 with 51% female, 49% male (Figure 58, 
Appendix Three-II Table 42). Median age was 41. Thirty-two male participants ranged in age 
from 18 to 65. Thirty-three female respondents were aged 21 to 68.  Many of responses were 
received from summed brackets of 30 to 39-year-old participants (34%).  Similar representation 
(20%) occurred for ages 40-49 and 50-59.  
 
Ethnicity and cultural identity 
Participants were able to choose all answers that applied and were encouraged to include 
responses not yet represented. Thirty-four combinations of 23 ethnically distinct backgrounds 
and 27 self-identified cultures were represented (Appendix Three-II Table 43). Figure 59 reflects 
all responses over 2 individuals, for ethnicity and cultural identity.  Hawaiian, topped 
representation ethnically (62%) and culturally (72%) (Figure 59). Other participants self-
identified in forest gathering include those of Caucasian (49%), Japanese (28%), Chinese (25%), 
Portuguese (22%), Irish (22%), and Filipino (17%) ancestry. In Figure 60 “unique” refers to the 
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distinctive cultural background of an individual respondent that is not replicated by any other 
respondent.  
In this survey, responses of cultural identity affirm Hawaiians as the largest stakeholder 
group (72%), followed by Caucasian (26%), Japanese (20%) and Chinese (8%).  Table 40 
explores those of non-Hawaiian ethnicity who culturally identify as Hawaiian. Each response is 
unique (not replicated by another participant) and discloses that most continue to be connected to 
genealogical roots in addition to identifying with Hawaiian culture.  Looking closer, the self-
identified culture of Hawaiian (45%) alone emphasizes the host culture presence amidst a unique 
makeup of Hawai‘i (29%) forest harvesters (Figure 60, Appendix Three-II Table 43).  There was 
one respondent who was ethnically Hawaiian who culturally identified as “human”.  
All other ethnic identifications decreased when asked if persons culturally identify except 
for Native Americans (Cherokee, Apache, Abenaki) who identify ethnically (6%) and culturally 
(6%) as Native American. Participants who ethnically identified as Ukrainian, Korean, Fijian, 
Jewish, East Indian, Scottish, Maohi (Tahitian), Dutch, or English did not culturally identify as 
so.  In contrast, individuals who culturally identify as a “local haole” (white person), “human”, 
“x” or American did not apply these descriptors as an ethnic grounding. 
 
Table 40. Non-Hawaiian participant ethnicity and cultural identification as Hawaiian. 
Ethnicity Cultural identification 
Caucasian Hawaiian 
Japanese, Fijian, Jewish, East 
Indian 
Hawaiian 
Caucasian Hawaiian, Caucasian 
Caucasian Hawaiian, American 
Caucasian, German, Irish, 
Spanish 
Hawaiian, Japanese, Irish 
Japanese, Caucasian, Cherokee Hawaiian, Japanese, Caucasian 
Caucasian, French, Native 
American 
Hawaiian, Caucasian, French, Native 
American 
Caucasian Hawaiian, Caucasian, Irish 
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Hawaiian cultural identity 
As ethnic background may not reflect self-identified culture (Table 40) and as many 
respondents identified as Hawaiian, moving forward I will compare Hawaiian cultural identity 
responses with general results.   
 
Figure 60 Key harvester self-identified cultural associations 
Figure 59 Ethnicity and cultural identity of harvesters 
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Respondent geographic reference 
Participants were able to choose multiple locations to represent where they currently live 
and where they grew up (Figure 61, Appendix Three-II Table 44). Most respondents currently 
live on Hawai‘i  Island (51%) or Oahu (40%), for a total of 91% of participants. More people 
reported growing up on Oahu than living there now, and vice versa for Hawai‘i  Island. 
 
Figure 61 Current and previous residence of respondent. 
Affiliated organizations 
Participants shared affiliations with educational and political organizations, cultural 
groups, government agencies, and entrepreneurial collectives. 
Seventeen respondents (26% of contributors) identified organizations with which they are 
affiliated: the University of Hawai‘i at Mānoa, Kalihi-Pālama Hawaiian Civic Club, 
Keomalamalama Hawaiian Club, Forest T.E.A.M. (Hawaii Community College), Nā Haumana 
Lā‘au Lapa‘au o Papa Henry Auwae, O‘ahu Invasive Species Committee, The Nature 
Conservancy, Hālau Hula Kalehuapuakea, Pa Ku‘i a Holo, Paepae o He‘eia, Ka Pā Hula o Ka 
Lei Lehua, Boy Scouts of America, Hawai‘i Island Chamber of Commerce, Hawai‘i Forest 
Industry Association, Future Forest Nursery LLC, Ahahui Mālama I Ka Lokahi, United States 
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Federal Wildlife Service, Green Party, Duke University, Friends of Lili‘uokalani Gardens, and 
Mānoa Cliff Restoration Project. Other comments include non-specific membership but 
participation in lā‘au lapa‘au (curing medicine), hula (to dance the hula), as well as “too many to 
list”.  
Frequency of Plant Forest Gathering
 
Figure 62 Frequency: how often forest plant gathering occurs, days/year  
Participants were provided multiple choice. They could choose one answer or provide an 
optional response. Figure 62 illustrates thirty-three percent of respondents reported harvest for 1-
7days/year, 26% harvest 31 or more times a year, 23% at 8-14 days/year, 10% at 15-30 days a 
year and 3% do not currently gather.  (Appendix Three-II Table 45). Two responses stated 
harvesting frequency occurred “when need”.  
According to Figure 63 (Appendix Three-II, Table 46)  the largest age group in the 
sample are 30-39 year old (34%) who create the bulk of harvesters who collect 1-7 days (18%) 
and 31+ days (9%) a year. The two who do not currently gather (3%) included an individual 
between age 40-49 and another 60-69. 
Figure 64 delves into gender and harvest frequency (Appendix Three-II, Table 47). The 
largest representation of females harvests 1-7 days (26%), and men at 8-14 days/year (15%). The 
number of participants that harvest over 31 days a year is almost split (26%) with males (14%) 
and females (12%).  
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Figure 65 compares Hawaiian to non-Hawaiian harvest frequency (Appendix Three-II, 
Table 48). All who identify as Hawaiian, culturally, are active gatherers with most harvesting 1-7 
days (23%) a year and 31+ days (22%) a year. They were also the only ones to respond “when 
need” for frequency. Only non-Hawaiians responded to not being active forest gatherers.   
 
Figure 63 Number of harvest days/year with age groups 
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Figure 64 Number of harvest days/year by gender 
 
 
Figure 65 Number of harvest days/year by cultural identity 
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Who participants learned plant gathering from 
To situate where harvester behaviors are grounded, I requested their source of 
knowledge(s) (Figure 66, Appendix Three II Table 51). Participants were able to choose multiple 
answers.  
Participants learn from their parent’s generation (57%), personal experimentation (49%), 
similar generation (45%), formal hula hālau (35%), the generation above their parents’ age 
(28%), instructive schools/university (28%), community centers (22%), at work (14%), church 
(11%), and from the generation after them (6%) (Appendix Three-II Table 49). Eighty-six 
percent of participants learned from multiple sources; 14% percent cited one source for their 
knowledge.  
Figure 67 (Appendix Three-II, Table 50) clarifies Hawaiian respondents mostly learned 
from family, mostly (parents [43%], siblings [29%], hula hālau [28%]) before being self-taught 
(26%). Those who do not identify as Hawaiian learned mostly by experimentation (23%), family 
members (parents [14%], siblings [14%], then school (11%).  
 
Figure 66 Whom participants learned plant gathering from. 
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Figure 67 Whom participants learned plant gathering from, by cultural identity 
 
Figure 68 Occasions when forest plants are gathered 
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Motive of plant gathering practices  
I asked respondents to identify when, why, and where participants harvest. Participants 
were able to choose all applicable answers and provide qualitative answers.   
Occasions when forest plants are gathered 
Figure 68 (Appendix Three-II Table 51) shows that  participants harvested items for 
ceremony (65%), non-specific family gatherings  (49%), baby lū‘au [Hawaiian feast, formerly 
pā‘ina or ‘aha ‘āina] (46%), performance/exhibition (45%), graduation (43%), funerals/memorials 
(42%), school events (42%), wedding (35%), Christmas (25%), and competition (25%). There 
was mention of harvest for Thanksgiving (15%), fundraising (12%), New Year’s (11%), and for 
work (11%). One person reported that they do not currently gather.    
Qualitative answers, voluntary provided via the optional button, for when occasions plant 
harvesting occurred also included for personal consumption, food, “for tea, dye, jam:, medicinal 
healing”, conservation, “native plant propagation”, seed for restoration of Hawaiian ecosystems, 
personal use, “spend time with friends”, informal gatherings, fun, “to grow for my enjoyment”, 
gifts, healing, “forest spirit and when in season”, “all holidays and workdays”, farming, “seasonal 
and weather dependent”, and by ‘ike (to see, know). 
Why gather forest plants 
Sixty-eight percent of participants harvested plants for lei or flower arrangements, food 
(65%), to upkeep of cultural traditions (65%), medicine (63%), hula (45%), to conserve native 
plants (40%), to include in home gardens (37%), to support a craft (35%), woodworking (25%), 
building materials (18%), art (17%), and the market (6%) (Figure 69, Appendix Three-II Table 
52). 
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Figure 69 Why gather forest plants 
 
Where plants are gathered and preferred location 
 
Figure 70 Where plant gatherers harvest and preference location. Asterisk (*) indicates location 
is shared as a "wild gather" site on survey 
Reported harvest occurred from the mountains to the ocean (Figure 70, Appendix Three-II 
Table 53). Participants were able to choose all lands where harvesting occurs. Eighty-two percent 
of harvesters gathered on State lands, 65% on private, 63% are supported by property of 
friends/family, 51% on county lands, 48% in the ocean, 45% on Federal property, 45% in urban 
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areas, 43% within water ways, 38% within landscaped areas, 25% in the market, and 17% utilized 
services of a professional or organization (Figure 70).  Two respondents did not share where they 
harvested but identified these locations as “huna” (hidden) and “secret” for their answer.  
  Participants were asked where they preferred to harvest plants, here they could only 
choose one option.  State, private, county, and Federal lands, waterways, and the ocean lands 
were placed together under “wild lands” for the preference questions because large-scale 
landscape curation or development is minimal. Optional answers were still available if persons 
did not identify with provided answers. Most participants (72%) responded that they preferred 
gathering from “wild lands” (State, private, county, and Federal lands, waterways, and the ocean). 
State lands are engaged whereas harvest from home or online barely ranks but is still a preference.  
Relationship with resources  
This section was optional to complete by contributors.  
Who harvesters request permission from to gather plants 
 
Figure 71 How often respondents request for permission from land/plant and owner/manager to 
harvest 
Participants could only choose one answer for land or plant and for owner or manager 
with, optional comments available.  There were formal and informal variance in permission 
requested (Figure 71; Appendix Three-II Table 54). Sixty-two percent of respondents stated that 
they always requested permission from the land or plant to harvest, whereas 34% stated that they 
always request permission from the landowners/managers. On the other end of the spectrum 5% 
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never asked the land or plant for consent and 18% never fill out permits or request access from 
owners.  
When the owner or manger is asked permission, comments included “when applicable”, 
“never filed for permit but willing to ask permission if I feel it is warranted”, and “as legally 
necessary, which is rare”. A few respondents mentioned they were unaware owners or managers 
provided permits or that permits were necessary on State lands.  
Participant relationships with forests and managers/owners 
Answers were qualitative and coded for similar themes. I coded the responses and Figure 
72 shows these grouped into common themes for forests and Figure 73 for managers/owners. 
Sixty-eight percent of participants described their relationship to the forest as reciprocal and 
familial (Figure 72, Appendix Three-II Table 55).  Fourteen percent of participants described their 
relationship to the forest in terms of conservation (14%).  
Nineteen percent stated they had no relationship or viewed managers as intimidating. 
Three individuals identified owners and managers as “supportive and proactive”. The State of 
Hawai‘i  Department of Land and Natural Resources Division of Forest and Wildlife (DLNR 
DOFAW) was singled out as a main cooperator. Hawai‘i Volcanoes National Park was mentioned 
for their efforts to fence native species, which contributed to a population increase.  
 
  
Figure 72 Participant relationship to forests 
174 
 
 
 
Figure 73 Participant relationship to forest managers/owners 
 
Status: Perspective of Forest and Management of Forests 
 
Figure 74  Participant responses to status of forests and management of forests in Hawai‘i  
There are many concerns raised by participants as to the health status – the position of 
affairs at a particular time – of the forest as well as management of forests. Forests (61%) and 
management of forests (23%) were said to be “in need of help” (Figure 74, Appendix Three-II 
Table 55). Concerns included invasive species (27%) and sanitation protocols for the fungal 
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pathogen known as Rapid ‘Ōhi‘a Death (ROD, impacts Metrosideros polymorpha) (17%).   
Twelve percent “did not know” the status of management. Just under one tenth of participants 
viewed the status of either as “good”. 
Contemporary forest gathering practices 
Participants identified what plants they harvest and frequency that they harvested these 
plants.  
Forest gathering conduct  
 
Figure 75 How forest plants are harvested 
Forty-four percent shared they pray or chant before plants were harvested (Figure 75, 
Appendix Three-II Table 58), 34% take what is needed, 31% asked (no specified person or 
direction), 28% harvested “intentionally” (with a plant in mind to harvest), and 22% gave thanks. 
“Asking” came up in three forms: in general (31%) (no directionality provided), to a plant/place 
(17%), to a landlord/permit (11%). Harvest methods included picking (13%), pruning or cleaning 
area (13%), by hand (6%), engaging Rapid ‘Ōhia Death protocols (6%), sharing ho‘okupu or gifts 
with the forest (5%), or removing items with a scissors (2%). Respondents shared a need to 
“look” (8%) for ripening fruits, seeds, and flowers.  Three respondents mentioned that protocol 
included leaving [exiting] the forest (5%).  
“1. Receive permission from landowners/occupiers [ask people]  
2. Get into focus [know purpose in forest] 
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3. Ask the forest permission through oli [ask plants] 
4. Gather without frivolous talking/dialogue [know purpose in forest] 
5. Mahalo the forest [gratitude]  
6. Leave [exit]” – Hawai‘i  Island  
“Entry prayer for safety and bounding in English and oli mahalo during and on the way out. 
Usually done in combination with pig hunting.” – Hawai‘i  Island  
Two contributors mentioned they make products in the forest. One respondent mentioned leaving 
flowers and fruit to mature, another collection of dead wood, one remarked sharing items is their 
practice.  
 When participants harvest identified forest plants 
 
Figure 76 When (time) participant harvested forest plants 
Thirty-one percent of respondent’s shared that they gathered “when need”, 27% 
acknowledged harvest is dependent on weather, 22% recognized the importance of items in 
season, 19% mentioned morning harvest, 13% noted cultural practices indicate the time to go, and 
11% went into the forest only when a purpose arose (Figure 76, Appendix Three-II Figure 72). 
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There were no finite indicators as when harvesting occurs though many who harvest are clear that 
it happens only “when needed” and “dependent on conditions”.  
Forest harvest quantity 
 
Figure 77 How much forest plant material is harvested 
Harvesters responded that they harvest “enough” (68%) (Figure 77, Appendix Three-II Table 61). 
Few provided amounts in their responses (29%) (Appendix Three-II, Table 59). Next “depends on 
the need” (14%).  Harvest habits incorporate sharing items (5%), “pick from multiple plants” 
(5%), picking only what is “freely given by plant” (3%), “to weed and clean areas” (3%) and 
mentioned that “if not enough [plant resources] will not take”.  
An infusion of “enough”, “depends”, and “amount” is reflected in: 
“Enough for lei or for kuahu [hula altar], but never more than needed”- Hawai‘i Island (Appendix 
Three-II, Table 59; Account 3)   
“Depending on what is needed and reason - Lei(s), Medicine, Ho'okupu, etc. Sometimes we'll 
gather to make several lei, other times we just need a couple leaves for medicine. It really just 
depends on what and why we are harvesting.” – O‘ahu (Appendix Three-II, Table 59; Account 4) 
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“Depends on the occasion. If I am only gathering for hair pieces or leis [sic] then it's just a small 
bag of the flowers and a large bag of palapalai. If it is for tea, then maybe a five-gallon bucket. If 
it is for Christmas wreaths as that is my specialty, in order to make 7-10 wreaths (I give them to 
family and friends or donate to charity) I will gather 5-7 five gallon buckets of waiwaeiole [sic], 
several large trash bags of fern shoots, 5-7 five gallon buckets of mixed foliage from aalii, 
pukiawe, ohelo, koa, another 5-7 five gallon buckets of uki, several large trash bags of lauae.”- 
Hawai‘i Island (Appendix Three-II, Table 50; Account 10). 
Why identified forest plants are being harvested, and continue to be harvested? 
 
Figure 78 Why participants gather forest plants and continue to harvest 
 
In Figure 68 participants shared when, at what time of the year, harvesting occurs. In 
Figure 69, multiple choice options were provided, participants shared short answers as to why 
they collect plants identified and reasons to continue. Understanding why harvesters currently 
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gather what plants informs current circumstances and needs. Identifying why people want to 
collect plants in the future may assist in long-term stakeholder investment.   
Participants gather forest plants for a variety of reasons, similar but differentiated from 
future use (Figure 78, Appendix Three-II Table 62).  Respondents are harvesting plants for food 
and beverage (30%), cultural/lifestyle (25%), medicine (17%), ceremony (16%), lei (16%), and 
personal use (16%). People stated in the future to harvest plants for culture/lifestyle (56%), to 
connect (22%), celebration/enjoyment (20%), family responsibility (13%), food and beverage 
(13%), as well as restoration (13%). 
Contributors gather plants, previously and in the future, for cultural lifestyle. Testimony 
supporting cultural lifestyle included, “to continue cultural practices (lā‘au lapa‘au [medicine], 
leis [flower garland], etc.), feed people including family, events, decorations, ho‘okupu [offering] 
& other ceremonial use, many other uses – whatever is needed”, and, “It is my life style. So, it 
doesn’t be [come] forgotten. For the future, from today”, and “to perpetuate their existence, my 
culture, and Hawaiian lifestyle.”   
As one participant shares their intimate experience: 
“Cause [sic] we are one, the reciprocal love relationship circle. Cannot imagine my life without 
gathering. I am the gatherer for my ohana [family] mauka [directional towards the mountains] to 
makai [directional towards the ocean], all flora and fauna.”- O‘ahu 
Another stated: 
Peace by gathering in nature 
Pride from the quality of the product collected, pride from providing for the ohana  
Exciting, exhilarating, makes me happy. 
Fulfillment, especially to see the end product (after the preparation of the final product [)] 
Is culturally significant 
Is spiritual 
Provides for extremely important cultural practices 
Provides “Rights [sic] of passage” for generations 
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It grounds me 
Is Ha [to breathe] [.]”- O‘ahu 
Observation of forest populations by participants 
 
Figure 79 Participant observations of the forest 
Figure 79 identifies the common themes related to forest observations where 40% 
mentioned a decline in forest resources (Appendix Three-II, Table 63).  All identified forest 
species in decline are natives, these include maile, ‘ōhi‘a, a‘ali‘i, and māmaki. Also introduced 
‘ōhelo papa (Frageria chiloensis, wild strawberry) that a respondent shared “aroma of those 
patches was incredible” is also declining. One participant stated, “Maile getting less. The stuff you 
eat stay more or less intact. But the stuff you make money on (hapuu and ohe) is not.”  
Some participants attributed the decline to less rain where “the amount of new growth is 
fewer following periods of drier weather. Fresh, new growth used to be noticeable on ōhi’a, 
which had been “picked” [sic] the year before”. Others cited an increase of in people in the forest 
as cause of forest decline. One account is from a hula practitioner, “the plants are dwindling, 
although I wish to reverse this, I feel that it is not my place to tell my Kumu [teacher] to step back 
and look at what is being done to our forests. There are stories my Kumu tells me about when 
palapalai was more abundant but there is no effort to return that memory to reality.”  
181 
 
An increase of general invasive plants species (25%) as well as reference to disease such 
as Ceratocystis sp. (a fungus colloquially known as Rapid Ōhi‘a Death) are of concern. Increase 
in weedy species are credited to road improvements, inconsistent rain, and feral ungulates. One 
maile harvester shares, “The work done in the National Park eradicating invasive and fencing 
seems to be doing a good job…it [is] doing well.”  
People have a direct impact on the land (20%) these can provide negative and positive 
effects, “Where no malama get less or no more. Where get malama, buggah [plants, in this 
context] growing.” Also, “The areas I go are well frequented by other practitioners, so they are 
maintained and healthy.” In the same vein, “Proper management can be a plus. Taking without 
understanding can do damage.” Clear to one respondent is, “if we care, it will always be there 
tomorrow.” This is demonstrated by another harvester, “I have noticed that we can go to ou[r] 
“go to” spots but when trying to find new spots f[or] harvesting certain things, they are hard to 
come by.” One participant explains, “[I] don’t see much change in my lifetime, but I don’t harvest 
stuff I know is declining.” 
A narrative touched on previously shares where management occurs forests are healthy 
(18%), “that [observations of forests over time] knowledge is for persons who are committed to 
the kuleana [responsibility] to aloha aina [love that which feeds]. It is for persons who are ready 
to listen and commit.” 
Seasonal shifts (11%) are noticeable, “plant timing is changing” and “plants aren’t 
available during the same months or they are growing out of season.” “Weather plays a big part, 
i.e. too dry, plants don’t grow/product which is their safety/protection system to make sure their 
species next generation succeeds [sic].”  
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Discussion of Findings 
Family Life-Cycle Threshold Events 
The celebration of important milestones in the lives of family members – one-year old 
birthdays, graduations, weddings, anniversaries and major birthdays are important to reinforce 
relationships among family and friends. The success of these events is also dependent upon the 
support of extended family, ʻohana and friends. The more healthy and functional ʻohana 
relationships are, the more contributions of time and food and music will be made to celebrate the 
occasion. Typically, many NTFPs are gathered for these events – kiawe (Prosopis pallida) 
firewood for imu and ti leaf and banana (Musa sp.) to cook the food, foliage (Heliconia sp.) and 
flowers for decorations, maile lei (Alyxia stellata) and other gifts.  
Information garnered is informative as to what, when, and how often participants harvest 
from the forest. Harvesters of all ages are gathering, more than once a year. People who we 
interviewed, in person and online, identified as ethnically or culturally Hawaiian. Most 
observations and participants were from O‘ahu and Hawai‘i Island, with a few from Maui nui and 
Kaua‘i. Key findings included ceremony being an important reason to collect forest plants 
followed by family gatherings. Items harvested include lei, food, medicine, and upkeep of 
traditions. Participants asked the land or plant for permission to harvest more commonly than for 
permits, including here that 44% chant or pray as part of their protocol. Though 40% report an 
overall decline in forest resources 56% look to continuing practices in the future to upkeep 
cultural lifestyles. Almost half of participants were self-taught. Parents and family members still 
played a role though the education that formal institutions (schools and hula hālau) are teaching 
those who are harvesting.  
Key harvesting groups 
According to my interviews and surveys, people who harvest forest plants are part of our 
everyday life. In fact, those ingrained in modern society consciously and intentionally engage 
with forest resources overwhelmingly for cultural gain with a few targeting economic motives.   
Hawaiians 
There are Native Hawaiians, lineal descendants of Hawai‘i prior to 1778, and those that 
culturally identify as Hawaiian (Table 40). Referring to Figure 60, just under half of the 
contributors culturally affiliated as only Hawaiian, non-ethnic Hawaiians mentioned are included 
183 
 
in this self-identified analysis.  Within this study sample Hawaiian culture is represented by 72% 
of participants (Figure 61). Figure 65 demonstrates respondents who identify as Hawaiian were 
active harvesters. Figure 67 illustrates that Hawaiians learn to harvest from their parents, siblings, 
and formal cultural training, such as hula hālau, more prevalently than experimenting. In the 
future 56% of participants mentioned they would continue harvesting forest plants because of 
cultural lifestyle (Figure 78). These findings point to Hawaiians being inclusive of many cultures, 
the potential link between contemporary harvest and continuing forest harvesting practices, and 
the future demand for plant resources related to perpetuating cultural lifestyles.  
Non-Hawaiians 
Other main players who contribute to the shape of the forest are Caucasian and Japanese-
American communities. Examples of NTFPs from contributing groups include Christmas trees, 
Christmas wreaths, kakuma (unfurled hāpu‘u shoots, food), kadomatsu (Japanese New Year 
offering), and takenoko (bamboo shoots, food). Looking at Chapter One foliage permit data in 
November and December (Figure 18) 2011-2017 permit requests for common plants/categories 
by month) overshadow requests throughout the year except for maile in May. It may be of interest 
to confirm all of these collections are for personal use such as the sharing of Christmas wreaths 
with ‘ohana (family) opposed to selling at farmer’s markets or online (Chapter Two). 
Communication with harvesters 
This study demonstrates internet feedback is a form of communication with harvesters 
ages 18-60+ that is low cost and accessible outside of business hours. Recommendations to 
participate in this survey from friends or on social media platforms such as Facebook provided 
further reach (Figure 56). To maintain relationships an email list can be facilitative as 22% of 
responses came from a harvester based email list.  Other platforms like Twitter and Instagram 
may prove valuable in the future when communication between harvesters and managers 
increases.  
A continuing practice of NTFPs 
There is a thought in conservation and ethnographic work that traditional knowledge is 
store housed in a certain generation, when many ages (especially those indicated by the age 
graph) should be considered. Even children, though minimal, play a role in knowledge 
maintenance. Commonly it is thought that gathering practices are learned from grandparents 
(Pukui 1983). This data set shares that this may have been how family structure supported 
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transmission of knowledge, but this is transitioning to parents, personal learning, and peers. 
Tertiary or formal institutions are not thought of locations to learn "traditional" or "applied" 
knowledge. The current structure of society is shifting to single-family homes where previously 
multi-generational families were the norm, especially in Hawaiʻi. A good portion of participants 
are learning from other places rather than grandparents. This indicates the depth and type of 
knowledge may be shifting and that because experience is not being shared through generations 
that personal experimentation may expand, moving forward.  
When, when, and when to gather forest plants 
Asking harvesters “when” they harvest generated various answers. ‘When’ asked in the 
imuōnui study (Kamelamela 2011) participants shared they harvested “when needed for 
ceremony” and family gatherings that included 1st year baby lū‘au, a performance or exhibition, 
graduation, funeral and memorials, school events. These answers were provided in multiple 
choice format in this survey (Figure 68) and ceremony, at 65%, was the main reason for harvest. 
The second time “when” was asked participants provided qualitative statements which were then 
coded. Here one third of respondents stated, "when needed". Other descriptions of "when" 
included time of day, time of the moon, and time of year (season). Additionally, time (when) is 
determined by weather conditions, cultural practices, and knowing what needs to be harvested. 
 The forest gathering practices section results illustrates there is not a certain time, date, or 
place to gather but an understanding of when gathering will occur. “When” does denote time and 
occasions that may be simultaneous to cultural and religious calendars. Time is constructed as a 
religious (such as Christmas and Easter), political (Federal, State, County holidays), cultural 
(Japanese New Year, Makahiki), economic (Merrie Monarch, graduation), or seasonal 
(phenology, diurnal [solstice, equinox], nocturnal [moon phases]) construct. There is a pride to 
belonging to any culture or location. Customs, actions conducted regularly due to social 
protocols, identify what culture people choose to perpetuate. Some customs are adopted and 
become standards outside of primary circles. This may cause customs to be removed from their 
original intent creating a void in function of the custom and connection to purpose. Examples of 
this include maile, koa, ‘ōhi‘a lehua, and sandalwood within a cash economy context.  
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Semi-structured interviews 
 
Forest Value of Hawai‘i Non-Timber Forest Product Harvesting  
Katie Kamelamela, Principal Investigator 808-753-1852 or kkamelam@hawaii.edu  
Nicole Ishihara, Field Assistant 808-394-7184 
Researchers and area managers need to work with local harvesters in designing and evaluating 
management practices that can mitigate the negative effects of harvest and potentially increase the 
availability of resources that are gathered by the community.  Ethnographic research and surveys 
are needed from community members to identity gathered (plant, animal, mineral, etc.) items 
outside of arable areas.  The main research question includes what species are being gathered, how, 
where and why? The objective is to identify and describe the means and extent to which forest and 
other lands in Hawaii provide subsistence resources.  Plant community structures of gathering sites 
will be documented through photography and voucher specimens when necessary, where not 
previously recorded.  This research will promote our understanding of contemporary gathered 
resources in Hawaii, also known as Non-Timber Forest Products (NTFP).  Examples of raw NTFP 
resources may include but not be limited to bark, stems, leaves, flowers, vines, moss, lichen, seeds, 
fruit, resin, inner bark, grass, pollen, firewood, and timber. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
187 
 
Agreement to Participate in Research about  
Forest Value of Hawai‘i Non-Timber Forest Product Harvesting  
Katie Kamelamela, Principal Investigator 808-753-1852 or kkamelam@hawaii.edu  
Nicole Ishihara, Field Assistant 808-394-7184 
The purpose of the project is to work with and learn from local harvesters and area managers 
in designing and evaluating management practices that can mitigate the negative effects to harvest 
and potentially increase the availability of resources that are gathered by the community.  This 
project is being conducted as a component for a Botany Philosophy of Doctorate degree.  
Participation in the project will consist of providing background information about yourself, 
and a semi-structured interview with the investigator.  Interview questions will focus on what 
resources (plants, animals, minerals) are being gathered, where they are being gathered and how 
they are being gathered and utilized.  Interviews may last between 30 minutes to 1 hour. 
   
Interviews may be audio recorded for the purpose of transcription. YES NO ___(initial) 
Photo or videos may be used to record resource use and processing. YES NO ___(initial) 
 
The investigators believe that there is little to no risk to participating in this research project.  
Participating in this research may be of no direct benefit to you.  It is believed, however, the results 
from this project will help document current gathering locations as well as the amount of species 
being gathered and their uses.  With the assistance of local harvesters and area managers this 
information will aid in evaluating current and future status of gathering resources.  Research data 
will be confidential to the extent allowed by the law.  Agencies with research oversight, such as the 
UH Committee on Human Studies, have the authority to review research data.  All research records 
will be stored in a locked file in the primary investigator’s office for the duration of the research 
project.  All research records will be destroyed upon completion of the project. 
As compensation for time spent participating in the research project, we can provide: 
___Y/N___ A copy of the completed research project (posters, presentations, etc.)   
___Y/N___Acknowledgements for your contributions to the project.  
 
______I REQUEST FOLLOW UP, YES.  _____I DO NOT REQUEST FOLLOW UP, 
NO. 
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Personal identifying information will be included with the research results ONLY with your 
consent. 
_____ I GIVE CONSENT, YES. ______ I DO NOT CONSENT, NO. 
  _____________________________________________________ 
Name (Printed) 
______________________________________________ __________________________ 
Signature        Date 
Participation in this research project is completely voluntary.  You are free to withdraw from 
participation at any time during the duration of the project with no penalty, or loss of benefit to 
which you would otherwise be entitled.  If you have any questions regarding this research project, 
please contact the principal investigator, Katie L. Kamelamela at 808-753-1852 or Nicole Ishihara 
at 808-394-7184. If you have any questions regarding your rights as a research participant, please 
contact the UH Committee on Human Studies at (808)956-5007, or uhirb@hawaii.edu  
Participant: I have read and understand the above information and agree to participate in 
this research project. 
_____________________________________________________ 
Name (Printed) 
_______________________________________________ __________________________ 
Signature        Date 
 
Contact Information (Phone, Email and or Address) 
Participant: I consent permission for information I provide to be used in: 
Community Resources  YES NO  _______________(initial) 
Educational Materials  YES NO  _______________(initial) 
Peer Reviewed Articles YES NO  _______________(initial) 
Government Reports   YES NO  _______________(initial) 
Other Publications  YES NO  _______________(initial) 
_____________________________________________________ 
Name (Printed) 
___________________________________________ __________________________ 
Signature        Date 
189 
 
FIELD NOTES/ PARTICIPANT REQUESTS: 
 
 
Forest Value of Hawai‘i Non-Timber Forest Product Harvesting  
Personal identifying information will be included with the research results only with participant 
consent.  Interviews may last between 30 minutes to 1 hour.  Initial interviews will take place with 
families of Native Hawaiian decent and researchers will accept recommendations from 
interviewees, snowball method.  Researchers may also contact other participants through 
convenient sampling strategies.  
 
A. Review Consent Form with Participant 
 
B. Interview Setting (Field Notes): 
a. Date 
b. Place 
c. Time Duration (Start, Stop) 
d. Weather 
C. Example Background Questions 
a. What is your age? 
b. What is your occupation? 
c. Where were you born? 
d. How long have you been gathering in the area? 
e. Who taught you how to gather in this area? 
f. When did you first start gathering in the area? 
g. What are some place names? 
D. Survey Questions 
a. What species are being gathered? 
b. Where are species being gathered? 
c. Are species being gathered around water resources? 
d. How are species being gathered? 
e. When are species being gathered? 
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f. How are species being used? 
g. Do you consider these species native (maoli) or introduced (malihini)? 
h. Are you aware of the DOFAW personal and commercial harvesting permit process? 
i. Have you engaged with the DOFAW process? What was your experience? 
j. What has been your experience gathering on lands other than those held in trust by 
the State of Hawai‘i? 
k. Do you have any recommendations to the management of gathering areas? 
l. Do you have any recommendations to the management of conservation areas? 
m. Do you have any recommendations for future restoration areas? 
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Online structured survey  
Hawaii Forest Plant Gathering Survey: Cultural & Economic Plant Gathering Practices in Hawaii 
Please fill out this survey if you: 
1) Gather forest plants in Hawaii to support personal, commercial or cultural activities,  
2) Have gathered forest plants in Hawaii with family or friends to support personal, commercial 
or cultural activities,  
3) Have consumed, received or purchased forest gathered plants from Hawaii while partaking in 
personal, commercial or cultural activities,  
4) Have a vested cultural or economic inter-dependency in the resilience of Hawaii's Forests.  
If you fulfill one, or more, of the four preferences above please fill out the survey to the best of 
your ability. There are 23 required questions (check box, multiple choice, short answer), that can 
be answered in as much time as you dedicate to them. 
The purpose of this structured survey is to record how contemporary plant gathering 
practices are evolving. I am focusing on the diversity of plants gathered with an aim in identifying 
cultural and economic value of these important resources. This survey is an extension of the Imu 
ō nui Project which aims to perpetuate imu (underground oven) and related (ohana, hula, 
seafaring, medicine) celebrations/disciplines. Traditional preparation methods of imu and forest 
gathered plants still occur despite urbanization and pressure increase in Hawaii's population. This 
applies to other cultural practices that were cultivated or transferred to Hawaii. We are aware that 
plant gathering practices are occurring within and outside of our host Hawaiian community. In 
order to better serve the residents of Hawaii we must be aware of evolving plant gathering 
traditions, habits, consumer and market valuation of resources, especially in the face of climate 
change, invasive species and increasing market pressures. We hope that our research will aid in 
demonstrating the value of forests to Hawaii residents and influencing management and policy 
that promote and safeguard the perpetuation of cultural traditions and the plants that they depend 
on. 
Information gathered will be used to identify what plants are being utilized, which plant 
species community members would like to gather (more of) in the future and to voice concerns of 
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community members related to observed/experienced stewardship practices and availability of 
general (plant, animal, mineral) natural resources. 
Surveys were developed based on historical accounts, semi-structured interviews 
conducted on Oahu and Hawaii Island in spring 2011, an online structured survey that was 
administered in 2011 and continuing participant observations up until summer 2016. Please use 
the "other" option and type in your answer if it is not provided yet. 
This research is in part to fulfill requirements for a Doctor of Philosophy degree in Botany 
at the University of Hawaii at Manoa. The information in terms of cultural and economic value 
status of Hawaii gathered forest plants may be included in reports for the United State Forests 
Service Forestry Inventory Assessment Pilot Non-Timber Forest Product Program and the State 
of Hawaii Department of Land and Natural Resources Department of Forestry and Wildlife 
Administration. 
This research is supported by the Ford Foundation, the University of Hawaii at Manoa 
Botany Department, the State of Hawaii Department of Land and Natural Resources Department 
of Forestry and Wildlife as well as the United States Forest Service Forestry Inventory 
Assessment program. 
To continue, please review the agreement to participate in research related to Hawaii forest plant 
gathering survey. 
Thank you for your time, Mahalo nui loa. 
Me ka ha'aha'a, 
Katie L. Kamelamela, PhD Candidate 
University of Hawai'i at Mānoa, Botany Department 
Ethnoecology Graduate Research 
Project coordinator 
kkamelam@hawaii.edu 
IRB-CHS #18007 
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Informed consent to participate in research in terms of Hawai‘i forest plant gathering survey 
Project Description & Objective: 
The objectives of this project are to evaluate the cultural and economic status of gathered plant 
resources. We aim to work with local harvesters in evaluating management and market practices 
which allow for continued gathering over the long-term, potentially increasing the availability of 
resources that are gathered by the community.  
This project is being conducted as a component for a Botany Doctor of Philosophy degree 
which is supported by the Ford Foundation, the United States Forest Service, the State of Hawaii 
Department of Land and Natural Resources Department of Forestry and Wildlife and the 
University of Hawaii at Mānoa Botany department. 
Again, please fill out this survey if you: 
1) Gather forest plants in Hawaii to support personal, commercial or cultural activities,  
2) Have gathered forest plants in Hawaii with family or friends to support personal, commercial 
or cultural activities,  
3) Have consumed, received or purchased forest gathered plants from Hawaii while partaking in 
personal, commercial or cultural activities,  
4) Have a vested cultural or economic inter-dependency in the resilience of Hawaii's Forests.  
There are 23 required questions (check box, multiple choice, short answer), that can be answered 
in as much time as you dedicate to them. 
Participation in the survey will consist of questions related to current forest plant gathering 
practices: 
- Background information  
- Information related to where you learn and practice forest plant gathering and/or market 
practices 
- Methods used in forest plant gathering practices  
- Known market price values for products sold in the market 
- The amount/volume of resource harvested per specie 
- Use of permits/permission from State or private landowners 
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Products of this Study: 
Botany Doctorate of Philosophy to be archived in the University of Hawaii at Manoa 
Hamilton Library and ProQuest Library online (please check 'publications' at 
www.indigenousecosystems.com). Also, scientific and community relevant publications will be 
created. No personal identifying information will be included within these research results.  
Risks to Participation: 
The investigator believes there is little or no risk to participating in this research project. 
Participating in this research may be of no direct benefit to you. It is believed, however, the 
results from this project will help document current forest plant gathering practices, identify how 
people continue to connect to the environment, and help promote the continued gathering of 
culturally important plants over the long term. With the assistance of Hawaii 'Ohana, 
Organizations and supporters this information will aid in evaluating current and future status of 
gathering plant resources and other identified materials. Research data will be confidential to the 
extent allowed by law. Agencies with research oversight, such as the UH Committee on Human 
Studies, have the authority to review research data. All research records will be stored in a locked 
file in the primary investigators’ office for the duration of the research project. All research 
records will be destroyed upon completion of the project.  
Participation in this research project is completely voluntary. You are free to withdraw 
from participation at any time during the duration of the project with no penalty, or loss of benefit 
to which you would otherwise be entitled. If you have any questions regarding this research 
project, please contact the researcher: 
Katie Leimomi Kamelamela, Principal Investigator 
University of Hawaii at Manoa, Botany Department 
3190 Maile Way Honolulu, HI 96822 
kkamelam@hawaii.edu 
001-808-753-1852 
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If you have any questions regarding your rights as a research participant, please contact the UH 
Committee on Human Studies at (808)956-5007, or uhirb@hawaii.edu 
1) "Please print this page for your records." 
2) "To continue on to the survey implies your consent to participate in the study." 
 
Questions 
*= required question 
Survey participant harvester qualification 
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Relationship with resources and resource managers 
This section is to understand how participants engage with resources and available resource 
manager protocols. All answers in this section are voluntary, none are required questions. 
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Forest gathering practices 
This section aims to identify culturally, and economically important forest plant gathered 
resources. 
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Interview and online structured NTFPs 
Table 41. 2016 interview and online structured survey plant list with origins. 
Scientific Common Family Origin Interview Online 
Survey 
Abrus precatorius 
 
Black eyed 
susan 
Fabaceae 
 
I  X 
Acacia koa Koa Fabaceae  N, E  X 
Adonidia merrillii Christmas/ 
Manila palm 
Arecaceae I  X 
Albizia saman Monkeypod Fabaceae I  X 
Aleurites moluccanus  Kukui Euphorbiaceae PI  X 
Alphitonia ponderosa Kauila Rhamnaceae N, E  X 
Alyxia stellata Maile, 
mailelauli‘i 
Apocynaceae N x X 
Anthirium sp. Anthirium Araceae I  X 
Araucaria columnaris Cook pine Araucariaceae I  X 
Arundina graminifolia Bamboo 
orchids 
Poaceae I  X 
Auricularia auricula-
judae 
Pepeiao 
(fungi) 
Auriculariaceae I  X 
Auricularia polytricha Cloud fungus Auriculariaceae I  X 
Bambusa sp. Bamboo Poaceae I  X 
Bidens hawaiensis Ko‘oko‘olau Asteraceae N, E  X 
Bidens Pilosa Kinehi, 
Spanish 
needle 
Asteraceae I  X 
Bruguiera gymnorrhiza Kukunaokalā, 
mangrove 
Rhizophoraceae I  X 
Caesalpinia kavaiensis Uhiuhi Fabaceae N, E  X 
Calophyllym inophyllum Kamani Clusiaceae PI  X 
Cassytha filiformis Kauna‘oa Lauraceae 
 
I x X 
Casuarina equisetifolia Ironwood Casuarinaceae I  X 
Cheirodendron trigynum ‘Ōlapa Araliaceae N, E x X 
Chenopodium oahuense ‘Āweoweo Chenopodiaceae N, E  X 
Cibotium glaucum Hāpu‘u Cibotiaceae N, E  X 
Cibotium glaucum kakuma (fern 
shoots) 
Cibotiaceae N, E  X 
Cladium mariscus subsp. 
Jamaicense 
Uki Cyperaceae N  X 
Coffea arabica Coffee Rubiaceae I  X 
Colubrina oppositifolia Kauila Rhamnaceae N, E  X 
Cordia subcordata Kou Boraginaceae N x x 
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Scientific Common Family Origin Interview Online 
Survey 
Cordyline fruticosa Ti Asparagaceae PI x x 
Cuscuta sandwichiana Kauna‘oa Convolvulaceae N x x 
Cyanea angustifolia Haha  Campanulaceae N, E  x 
Dicranopteris linearis Uluhe Gleicheniaceae N, E  x 
Digitaria setigera Kūkaepua‘a Poaceae PI  x 
Diospyros sandwicensis Lama Ebenaceae N, E  x 
Diplazium esculentum Warabi Athyriaceae I  x 
Dodonaea viscosa ‘A‘ali‘i Sapindaceae N  x 
Dracaena reflexa Song of India Asparagaceae I  x 
Elaeocarpus angustifolius Blue marble Elaeocarpaceae I  x 
Erythrina sandwicensis Wiliwili Fabaceae  N, E  x 
Eucalyptus saligna Saligna Myrtaceae I  x 
Eucalyptus sp.  Eucalyptus Myrtaceae I  x 
Falcataria moluccana Albizia Fabaceae I  x 
Fragaria chiloensis Hawaiian 
strawberry 
Rosaceae N  x 
Heliconia sp. Heliconia Heliconiaceae I  x 
Heliotropium anomalum Hinahina Boraginaceae N x  
Heteropogon contortus Pili Poaceae N  x 
Hibiscus arnottianus Koki‘o 
ke‘oke‘o 
Malvaceae N, E  x 
Hibiscus tiliaceus Hau Malvaceae PI  x 
Ilex sp. Holly Aquifoliaceae I  x 
Juniper sp. Juniper Cupressaceae I  x 
Leptecophylla 
tameiameiae 
Pūkiawe Epacridaceae N  x 
Leucaena leucocephala Koa haole Fabaceae I  x 
Lycopodiella cernua Wāwae‘iole Lycopodiaceae N  x 
Macadamia integrifolia Macadamia Proteaceae I  x 
Macaranga mappa Bingabing Euphorbiaceae I  x 
Mangifera indica Mango Anacardiaceae I  x 
Melicope hawaiensis Mokihana Rutaceae N, E x x 
Metrosideros polymorpha ‘Ōhi‘a lehua Myrtaceae N, E x x 
Morinda citrifolia Noni Rubiaceae PI x x 
Microlepia strigosa Palapalai Dennstaedtiaceae N  x 
Nephrolepis cordifolia Kupukupu Nephrolepidaceae I  x 
Osteomeles anthyllidifolia  ‘Ulei Rosaceae N  x 
Passiflora edulis Liliko‘i Passifloraceae I  x 
Persea americana Avocado Lauraceae I  x 
Phyllostegia glabra Ulihi Lamiaceae N, E  x 
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Scientific Common Family Origin Interview Online 
Survey 
Phymatosorus grossus Laua‘e Polypodiaceae I x x 
Physalis peruviana Poha   Solanaceae I  x 
Plantago major Laukahi, 
plantain 
Plantaginaceae I x x 
Pinus sp. Matsu Pinaceae I  x 
Pinus taeda Loblolly pine Pinaceae I  x 
Piper methysticium Awa Piperaceae PI  x 
Pipturus albidus Māmaki Urticaceae N, E x x 
Prosopis pallida Kiawe Fabaceae I x x 
Prunus sp. Plum Rosaceae I  x 
Prunus persica Peach Rosaceae I  x 
Psidium cattleianum Strawberry 
guava 
Myrtaceae I x x 
Psidium guava Guava Myrtaceae I  x 
Psydrax odorata Alahe‘e Rubiaceae N  x 
Rauvolfia sandwicensis Hao Apocynaceae N, E x  
Ricinus communis Koli Euphorbiaceae I  x 
Rubus hawaiensis Akala Rosaceae N, E  x 
Santalum sp.  ‘Iliahi Santalaceae N, E  x 
Schefflera actinophylla Octopus tree Araliaceae I  x 
Schinus terebinthifolia Christmas 
Berry 
Anacardiaceae I  x 
Sida fallax ‘Ilima Malvaceae N x x 
Solanum americanum Pōpolo Solanaceae N  x 
Sophora chrysophylla Māmane Fabaceae N, E  x 
Sphenomeris chinensis Pala‘ā Lindsaeaceae N x X 
Syzygium cumini Java plum Myrtaceae I  X 
Syzygium malaccense ‘Ōhi‘a ‘ai Myrtaceae PI  X 
Tamarindus indica Tamarind Fabaceae I  X 
Terminalia catappa False Kamani Combretaceae I  X 
Thespesia populnea Milo Malvaceae PI  X 
Touchardia latifolia Olonā Urticaceae N, E  x 
Vaccinium calycinum ‘Ōhelo kau 
lā‘au 
Ericaceae N, E  x 
Vaccinium reticulatum ‘Ōhelo ‘ai Ericaceae N, E  x 
Vitex parviflora Small vitex Lamiaceae I  x 
Vitex obovata Pōhinahina Lamiaceae N  x 
Waltheria indica ‘Uhaloa Malvaceae N x x 
Zingiber zerumbet Awapuhi Zingiberaceae PI  x 
Zingiberaceae Ginger Zingiberaceae I  x 
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Demographics 
Age and gender of participants 
Table 42. Age and gender of participants 
Age 
No. of participants % of participants Female 
Female 
% 
Male 
Male 
% 
18-19 2 3% 0 0% 2 3% 
20-29 7 11% 2 3% 5 8% 
30-39 22 34% 11 17% 11 17% 
40-49 13 20% 8 12% 5 8% 
50-59 13 20% 7 11% 6 9% 
60-69 8 12% 5 8% 3 5% 
All 
respondents 
65 100% 33 51% 32 49% 
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Ethnicity and cultural identity of survey participants.  
Table 43. Ethnicity and cultural identity of survey participants  
Background 
Ethnicity 
Cultural 
Identity 
Ethnicity % 
Cultural 
Identity% 
Hawaiian 40 47 62% 72% 
Chinese 16 5 25% 8% 
Japanese 18 13 28% 20% 
Korean 1 0 2% 0% 
Portuguese 14 2 22% 3% 
Caucasian 32 17 49% 26% 
Filipino 11 4 17% 6% 
Samoan 2 1 3% 2% 
German 10 1 15% 2% 
Irish 14 4 22% 6% 
Spanish 5 2 8% 3% 
Native American (Cherokee, Abenaki, Apache) 4 4 6% 6% 
African American 2 1 3% 2% 
French 8 2 12% 3% 
Ukrainian 1 0 2% 0% 
Fijian 1 0 2% 0% 
Jewish 1 0 2% 0% 
East Indian 1 0 2% 0% 
Scottish 2 0 3% 0% 
British 1 2 2% 3% 
Maohi [Tahitian] 1 0 2% 0% 
Dutch 1 0 2% 0% 
English  1 0 2% 0% 
“local haole” 0 1 0% 2% 
“human” 0 1 0% 2% 
“x” 0 1 0% 2% 
American 0 1 0% 2% 
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Current and previous residence of survey participants 
Table 44. Current and previous residence of survey participants 
Location 
Current 
residence 
Previous 
residence 
Current residence 
% 
Previous resident 
% 
Hawai‘i  
Island 33 22 51% 34% 
Oahu 26 31 40% 48% 
Kauai 4 6 6% 9% 
Molokai 2 3 3% 5% 
Maui 1 5 2% 8% 
North 
America 1 15 2% 23% 
Europe 1 0 2% 0% 
Africa 0 1 0% 2% 
Mexico 0 1 0% 2% 
 
How often (frequency) forest plant gathering occurs (days/year) 
Table 45. Frequency, how often forest plant gathering occurs, days/year 
Frequency (days/year) No. of participants % of participants 
0 days/year 2 3% 
1-7 days/year 22 34% 
8-14 days/year 15 23% 
15-30 days/year 7 11% 
31+ days/year 17 26% 
Other: “When need” 2 3% 
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Frequency of forest plant gathering by age group 
Table 46. Frequency, how often first plant gathering occurs (days/year) by age group 
Frequency 
(days/year) 
Age 18-
19 
Age 20-
29 
Age 30-
39 
Age 40-
49 
Age 50-
59 
Age 60-
69 Total 
0 days 0 0 0 1 0 1 2 
1-7 days 0 0 12 4 5 1 22 
8-14 days 2 3 1 3 3 3 15 
15-30 days 0 2 2 1 1 1 7 
31+ days 0 2 6 4 3 2 17 
"When need" 0 0 1 0 1 0 2 
        
Frequency 
(days/year) 
Age 18-
19  
Age 20-
29 
Age 30-
39 
Age 40-
49 
Age 50-
59 
Age 60-
69 Total 
0 days 0% 0% 0% 2% 0% 2% 3% 
1-7 days 0% 0% 18% 6% 8% 2% 34% 
8-14 days 3% 5% 2% 5% 5% 5% 23% 
15-30 days 0% 3% 3% 2% 2% 2% 11% 
31+ days 0% 3% 9% 6% 5% 3% 26% 
"When need" 0% 0% 2% 0% 2% 0% 3% 
Total 3% 11% 34% 20% 20% 12% 100% 
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Frequency of forest plant gathering by gender 
Table 47. Frequency, how often first plant gathering occurs (days/year) by gender 
Frequency 
(days/year) Female Male Total 
0 days 1 1 2 
1-7 days 17 5 22 
8-14 days 5 10 15 
15-30 days 1 6 7 
31+ days 8 9 17 
"When need" 1 1 2 
Total 33 32 65 
    
Frequency 
(days/year) Male Female Total 
0 days 2% 2% 3% 
1-7 days 8% 26% 34% 
8-14 days 15% 8% 23% 
15-30 days 9% 2% 11% 
31+ days 14% 12% 26% 
"When need" 2% 2% 3% 
Total 49% 51% 100% 
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Frequency of forest plant gathering by cultural identity 
Table 48. Frequency, how often first plant gathering occurs (days/year) by cultural identity 
Frequency 
(days/year) Hawaiian Non-Hawaiian Total 
0 days 0 2 2 
1-7 days 15 7 22 
8-14 days 11 4 15 
15-30 days 5 2 7 
31+ days 14 3 17 
"When need" 2 0 2 
Total 47 18 65 
    
Frequency 
(days/year) Hawaiian% 
Non-Hawaiian 
% 
Total 
% 
0 days 0% 3% 3% 
1-7 days 23% 11% 34% 
8-14 days 17% 6% 23% 
15-30 days 8% 3% 11% 
31+ days 22% 5% 26% 
"When need" 3% 0% 3% 
Total % 72% 28% 100% 
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Whom survey participants learned to harvest forest plants 
Table 49. Whom survey participants learned to harvest forest plants  
Relation to Participant 
No. of 
participants 
% of participants 
Parents/uncles/aunties 37 57% 
Self-taught  32 49% 
Siblings/cousins/friends 29 45% 
Hula hālau 23 35% 
Grandparents 18 28% 
School/university 18 28% 
Community center 14 22% 
Workplace 9 14% 
Church 7 11% 
Son/daughter/niece/nephew 4 6% 
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Whom survey participants learned to harvest forest plants by cultural identity 
Table 50. Whom survey participants learned to harvest forest plants by cultural identity  
Relation 
Non-
Hawaiian Hawaiian Total 
Parents/Uncles/Aunties 9 28 37 
Self-taught  15 17 32 
Siblings/Cousins/Friends 9 19 28 
Hula hālau 5 18 23 
Grandparents 3 15 18 
School/University 7 11 18 
Community Center 3 11 14 
Workplace 2 7 9 
Church 3 4 7 
Son/Daughter/Niece/Nephew 2 2 4 
    
Relation 
Non-
Hawaiian Hawaiian Total 
Parents/Uncles/Aunties 14% 43% 57% 
Self-taught  23% 26% 49% 
Siblings/Cousins/Friends 14% 29% 43% 
Hula hālau 8% 28% 35% 
Grandparents 5% 23% 28% 
School/University 11% 17% 28% 
Community Center 5% 17% 22% 
Workplace 3% 11% 14% 
Church 5% 6% 11% 
Son/Daughter/Niece/Nephew 3% 3% 6% 
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Forest plant gathering practices background 
When participants gather plants from the forest 
Table 51. When participants gather plants from the forest 
When participants gather forest 
plants 
No. of participants % of participants 
for ceremony 42 65% 
for family gatherings 32 49% 
1st baby luau (birthday) 30 46% 
performance/exhibition 29 45% 
Graduation 28 43% 
funeral/memorials 27 42% 
school events 27 42% 
Wedding 23 35% 
Christmas 16 25% 
for a competition  16 25% 
Thanksgiving 10 15% 
fundraising 8 12% 
New Year's 7 11% 
for work  7 11% 
do not gather 1 2% 
Why gather forest plants 
Table 52. Why gather forest plants 
Why gather forest plants  
No. of participants 
% of Participants 
Responded 
lei/flower arrangements 44 68% 
food 42 65% 
upkeep of cultural traditions 42 65% 
medicine 41 63% 
hula 29 45% 
to conserve native plants 26 40% 
to include in the home garden 24 37% 
support of a craft 23 35% 
woodworking 16 25% 
building materials 12 18% 
art 11 17% 
market 4 6% 
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Where forest gatherers harvest plants and preference location 
Table 53. Where forest gatherers harvest plants and preference location. Asterisk (*) indicates 
shared as "wild gather" on survey 
Where Participants 
Gather Forest Plants 
Response Preference 
Response 
% 
Preference 
% 
State* 53 0 82% 0% 
wild gather* - 47 0% 72% 
private* 42 0 65% 0% 
friends/family 41 4 63% 6% 
county* 33 0 51% 0% 
ocean* 31 1 48% 2% 
Federal 29 0 45% 0% 
urban  29 3 45% 5% 
waterways* 28 0 43% 0% 
landscaped 25 3 38% 5% 
market 16 1 25% 2% 
professional 11 1 17% 2% 
organization 11 0 17% 0% 
online 1 0 2% 0% 
home 1 3 2% 5% 
secret 0 3 0% 5% 
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Relationship with resources and resource managers 
Participant request for permission from the land/plant and owner/manager 
Table 54. How often respondents request for permission from land/plant and owner/manager 
Request for 
permission by 
harvesters Land/Plant Owner/Manager Land/Plant % 
Owner/Manager 
% 
100% 40 22 62% 34% 
75% 11 6 17% 9% 
50% 8 8 12% 13% 
25% 2 6 3% 9% 
10% 1 6 2% 9% 
Never 3 12 5% 19% 
Other 0 3 0% 5% 
 
Participant relationships to forests.  
Table 55. Participant relationships to forests  
Participant relationship 
to forests 
No. of 
participants 
% of participant 
responses 
reciprocal 44 68% 
conservation 9 14% 
sanctuary 4 6% 
hula 3 5% 
good 2 3% 
visitor 2 3% 
difficult to access 1 2% 
gather what need 1 2% 
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Participant relationships to managers/landowners 
Table 56. Participant relationship to managers/landowners 
Participant relationship to forest managers/landowners 
No. of 
participant 
responses 
% of 
participant 
responses 
Good, respectful 36 55% 
Intimidating, No relationship 12 18% 
Mainly with DLNR DOFAW 5 8% 
Don't get permits all the time 3 5% 
Supportive 3 5% 
Unknown ownership 3 5% 
Proactive 2 3% 
N/A 14 22% 
 
Participant responses to status of forests and management of forests in Hawai‘i 
Table 57. Participant responses to status of forests and management of forests in Hawai‘i  
Participants views on 
status of Hawai‘i  
Status of 
Forest 
Status 
Management 
of Forests 
Status of 
Forest % 
Status Management of 
Forests % 
needs help 40 15 61% 23% 
invasive species  17 3 27% 5% 
Rapid ‘Ōhi‘a Death 
(R.O.D.) 11 0 17% 0% 
n/a 6 15 9% 23% 
good 5 6 8% 9% 
protocol training 3 7 5% 11% 
needs improvement 2 7 3% 11% 
misunderstood 2 3 3% 5% 
regulate commercial 2 2 3% 3% 
regulations deter 1 3 2% 5% 
healthy w/o humans 1 0 2% 0% 
access issues 1 6 2% 9% 
I don't know 0 8 0% 12% 
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Forest gathering practices 
How participants harvest forest plants 
Table 58. How participant harvest forest plants 
Methods on How participants 
gather forest plants 
No. participant 
responses 
% of participants 
responses 
pray/chant 28 43% 
take what is needed 22 34% 
ask 20 31% 
intentionally 18 28% 
mahalo 14 22% 
ask place/plant 11 17% 
pick 8 12% 
prune 8 12% 
ask landlord/permit 7 11% 
pick from more than one tree 7 11% 
look 5 8% 
by hand 4 6% 
ripe 4 6% 
Rapid ‘Ōhi‘a Death (R.O.D.) protocol 4 6% 
n/a 4 6% 
leave 3 5% 
time 3 5% 
ho‘okupu [offering] 3 5% 
holo mua ina maikai [move forward if 
good.] 2 3% 
make product in forest 2 3% 
leave flowers 1 2% 
dead wood 1 2% 
scissors 1 2% 
share 1 2% 
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Table 59. Shared NTFP by harvesters and amounts 
Account Common 
names 
Plant part NTFP Amount 
1) - Leaf, flower Lei Not more than 2 
2) - Leaf, flower Lei 10 full sets 
3) - Leaf, flower Kūahu, Lei Enough 
4)  - - Lei Several* 
- - Medicine Couple* 
- - Ho‘okupu [offering] -  
5) - Leaf, flower Lei Po‘o [head garland], 
ā‘ī [neck garland] 
6) - Top 4” of branch 
 
Christmas wreath or 
arrangements 
 
 
7) - - - “Ho‘okahi KTA ‘eke” 
(One KTA bag) 
 
8) 
- Leaf, flower Lei Just what I need 
 - Seeds, cuttings Propagation 
‘Ōhelo Fruit Food 
9) Lehua Leaf, flower - Due to R.O.D. [Rapid 
‘Ōhia Death, a fungal 
pathogen] no longer 
collect 
 Pūkiawe Leaf, flower 2 -20-gallon bags 
 Pine boughs Leaf 
 A‘ali‘i Leaf, flower 
 Wāwae‘iole Moss 1 – bucket 
10) 
Hawai‘i  
Island 
- Flower Hair pieces Small bag 
 Palapalai Frond Large bag 
 Wāwaei‘ole Moss Christmas wreath 
(7-10 wreaths) 
5-7 – 5-gallon bucket 
 - Fern shoots Large bag 
 A‘ali‘i Foliage 5-7 – 5-gallon bucket 
Pūkiawe 
‘Ōhelo 
Koa 
 Uki Leaf, flower 5-7 – 5-gallon bucket 
 Laua‘e Frond Several large bags 
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When (time) participant harvest forest plants  
Table 60. When (time) participants gather forest plants 
When (time) participants gather forest 
plants 
No. of participants  % of participants responses 
when needed 20  31% 
condition dependent 17  27% 
in season 14  22% 
in the morning 12  19% 
cultural practices  8  13% 
intentional 7  11% 
celebration 3  5% 
hikes 3  5% 
moon phase dependent 3  5% 
n/a 3  5% 
afternoon 2  3% 
kau ka la i ka lolo [when the sun is on top of 
the head, 12pm] 
1  2% 
in the evening 1  2% 
weekend 1  2% 
 
Amount of plant material gathered by participants 
Table 61. Amount of plant material gathered by participants 
Amount of plant material gathered by 
participants 
No. of 
participants 
 % of participant 
responses 
enough 43  68% 
amount (quantify provided) 17  27% 
depends on the need 9  14% 
permit harvest limit 5  8% 
pick from multiple plants 3  5% 
to share 3  5% 
freely given by plant 3  3% 
weed, clean areas 2  3% 
if not enough will not take 1  2% 
n/a 1  2% 
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Why participants gather identified forest plants and continue to harvest 
Table 62. Why participants gather identified forest plants and continue to harvest 
Why participants gather 
identified forest plants 
Why gather 
plants 
Why continue 
gathering 
plants 
Why gather 
Plants % 
Why continue 
gathering Plants 
% 
food, beverage 19 8 30% 13% 
cultural lifestyle 16 37 25% 56% 
medicine 11 3 17% 5% 
ceremony 10 2 16% 3% 
lei [garland] 10 5 16% 8% 
personal use 10 6 16% 9% 
celebration/enjoyment 8 13 13% 20% 
to connect 8 14 13% 22% 
decoration 7 1 11% 2% 
family responsibility 7 9 11% 14% 
gifts/special occasions 7 3 11% 5% 
hula 7 2 11% 3% 
health 6 4 10% 6% 
it is needed 6 3 10% 5% 
to sell 5 0 8% 0% 
restoration 4 8 6% 13% 
school 3 2 5% 3% 
to plant 3 0 5% 0% 
n/a 2 1 3% 2% 
by hand 1 0 2% 0% 
lua [Hawai‘i  self-defense] 1 0 2% 0% 
to sell 1 2 2% 3% 
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Harvester forest observations over time 
Table 63. Harvester forest observations over time 
Harvester forest observations  
No. of 
responses  
Overall decline 26 40% 
Increase in invasive plants and 
pests 16 25% 
Impacts on land 13 20% 
Healthy in managed areas 12 18% 
Seasons changing 7 11% 
Learning plant identification 5 8% 
Decrease in Maile 4 6% 
Erosion 4 6% 
Improve Best Management 
Practices 4 6% 
No change 4 6% 
Over picking 4 6% 
Population makeup shift 3 5% 
More commercialization 2 3% 
Varies 2 3% 
Food plants intact 1 2% 
Native planting in residential 
areas 1 2% 
New spots appearing 1 2% 
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Conclusion: Hawai‘i Non-Timber Forest 
Products Mau a Mau 
Hawai‘i NTFPs forever and ever  
 
Iwi o ku‘u iwi, Koko o ku‘u koko, Pili ka mo‘o 
A mau loa  
The bones of my bones, the blood of my blood, our stories are tied 
For eternity.  
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Conclusion image: ‘Awa (Piper methysticum) garnished with gardenia (Gardenia sp.), served in 
an ‘apu (Cocos nucifera) honoring the presence of the Dalai Lama in Hakipu‘u, O‘ahu for the 
blessing of Hōkūle‘a prior to the Worldwide Voyage ceremony in 2014.     
(Photo by Katie Kamelamela) 
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Conclusion: Hawai‘i Non-Timber Forest Products Forever and Ever 
This work documents the culturally and economically important NTFPs harvested in 
Hawai‘i, to create a systematic baseline of plants currently gathered. This information can help 
inform adaptive management practices and is important documentation to help ensure continued 
sustainable use and access to culturally important resources. Overall my research, which included 
the first analysis of official state plant permits, recorded 161 plant species that represent 71 
families. Sixty-three were native (40 of these are endemic), 16 are Polynesian introduced, and 82 
are introduced. I also recorded information about who the harvesters are, where the gathering 
occurs and how these forest products are critical to cultural celebrations, especially as rites of 
passage markers. I also identified conservation strategies employed by harvesters.  
The methods I used yielded different information on NTFP use. Seventy-four species were 
identified in state harvest permits, with 28 natives where 20 of these species are endemic. At 
cultural events I observed 39 plants, with endemic species representing half of the 24 natives.  
Finally, the market survey identified a broader range of 72 plant species, 31 being natives and 19 
endemics, with 2 being threatened. Through online interview methods alone, which built upon 
interviews and participant observations, I identified 100 forest plants where 42 are native where 
are 24 endemic species.  
There are different ways to record which NTFPs are being harvested and the most efficient 
way, as demonstrated by online interview results (for general gathering practices), is to utilize 
them all. It may not be the most efficient approach but most complete because each approach 
provided different information (Error! Reference source not found., Figure 81). This means 1) 
conducting background research about the plant product or cultural practice of interest, 2) 
participate within those communities, 3) interview experts, and 4) center community differences 
through accessing online communities of similar practitioners. The numbers presented above 
express a presence/absence approach but does not reflect frequency of use or cultural value of the 
resource (which influence economic value; demand vs. supply).  
Below I provide some recommendations for managers based on the lessons learned from 
my approach and my results and how to open communication between managers and harvesters. I 
also suggest future research that this endeavor was not able to cover.  
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Takeaways, lessons, and next steps are not limited to managers but I also advocate for 
inclusion of harvester views to inform managers about best management practices, to inform 
policy, and to implement these decisions in order to a) increase communication between 
managers and users; and b) empower bio-cultural knowledge to inform our adaptation to climate 
change.  
 
 No. of 
Plant 
Families 
Total 
Species 
Native Endemic Poly. 
Intro. 
Post-
contact 
intro. 
Unique 
(Permits) 
Chp. 1: Permits 42 74 28 20** 5 41 27 
Chp. 2: Surveys 44 87 42 25* 11 34 46 
Chp. 3: Interviews 52 102 42 26*** 12 48 60 
Total 72 161 63 40 16 82  
Figure 80 Dissertation findings in review in comparison to unique species found compared to 
permits. *= Number of Threatened and Endangered Species 
 
 No. of 
Plant 
Families 
Total 
Species 
Native Endemic Poly. 
Intro. 
Post-
contact 
intro. 
Unique 
(Permits) 
Chp. 1: Permits 42 74 28 20** 5 41 27 
Chp. 2: Surveys 44 87 42 25* 11 34 5 + 14 
Chp. 3: Interviews 52 102 42 26*** 12 48 3 + 24 
Total 72 161 63 40 16 82 79 
Figure 81Unique dissertation findings by methodology. Each method identified unique species 
not recorded in other areas. In Chapter 2 5 unique species were recorded in cultural observations 
and 14 in market surveys. In Chapter 3  three unique species were recorded in person interviews 
and 24 in online surveys. In all 79 unique species, of 161 (or 49%), were identified through 
methods utilized. 
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Takeaways for Managers and Markets 
The main takeaway lessons from Chapter One for managers are that 1) the permit system 
needs updating to support the goals of the Department of Land and Natural Resources Division 
of Forestry and Wildlife and 2) the market value of NTFPs collectively needs an in-depth 
investigation so national reports (Alexander 2011, Table 8; Emery et al. 2010, p.2) can be 
updated. 
My permits analysis identifies that peak season for requests of personal permits starts in 
April and May, coinciding with Merrie Monarch festivities, and goes into the late summertime, 
with the graduation and wedding season. A second spike occurs during the winter months of 
November and December, starting from Thanksgiving, going into preparations for Japanese New 
Year and Christmas.  At the time of my permit analysis, each island had its own system (use of 
plant names, quantity limits, and process) for allocating permits. Standardization of plant names 
(common or scientific) alone and including specific species will make the data set more useful.  
For example, currently the largest number of records is for “foliage”, yet these includes many 
species and does not provide any information on which species are being harvested. These 
decisions are up to branch managers. If DOFAW administration is interested in utilizing 
information for adaptive management they need to support branch managers, with human 
resources, to make decisions of what species are prioritized. The Hawai‘i Island branch allocates 
most permits, and because of this volume, with limited human resources, it is not feasible to 
record species currently because of the back log that occurs on site (DOFAW administration 
personal communication to K.K. 2016). The responsibility of processing personal plant permits 
is a small part of the duties that administrative assistants carry out and is burdensome during 
peak seasons (personal observation 2018).   
NTFP permit improvements 
If the “low hanging fruit” to provide information of NTFP harvesting are permits, the 
information collected relative to the managers hope to garner, needs to be updated to align with 
the goals of the branch and division.  Managers invested in adaptive management and NTFP 
harvesting to support subsistence practices need to update permit formatting. The following are 
recommendations:  
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1. Recording species (scientific names) level information is the least managers can do. 
Single, common names need to be agreed upon, across island-wide branches, so future 
analysis of the database can avoid replicate information in multiple forms (for example, 
‘ōhi‘a is also recorded as Metrosideros polymorpha, ‘ōhi‘a lehua, lehua, mamo 
[description of yellow flowers], and liko [the young leaf tips]).  
2. If managers are interested in what harvesters are collecting by plant part then engaging 
descriptions such as mentioned above is relevant (other examples include kakuma [ tree 
fern (Cibotium glaucum) stems], hōi‘o/warabi/pako/fern tips [Diplazium esculentum]. As 
Ticktin (2004) suggests, noting what part of the plant is being harvested can garner 
insights as to how collection impacts regeneration of individuals, populations, and 
systems. For example, harvesting of seeds, flowers, and whole plants may have different 
affects than collection of leaves, bark, and exudate.  The extent, how much of the plant is 
collected, also plays a role in the regeneration efforts of the individual. 
3. Providing an option to state how plants are to be used with subcategories, for instance 
hula (lei, kūahu), food (fresh, preserve), annual event (Christmas tree, Christmas wreath, 
kadomatsu, school presentation), medicine (fresh, preserve), or building materials 
(foundation, additions) may clarify how forest resources are being used. Personal permits 
comprise 99% of requests on State lands so clarifying how resources are being utilized 
can only inform managers and the public as to the contributions made to the community.  
4. Decisions on harvest limits and permit fees set by statute (for personal or commercial 
permits) should be made in consultation with harvesters. Currently harvest limits are 
arbitrary as decision makers may not be aware of collection purposes/practices. Creating 
a statewide task force (temporary body), commission (permanent body), and/or island 
council (at the discretion of branch managers) can be used to inform managers as well as 
a communication mechanism to provide material to the broader community. If counsel is 
sought the community participants should a) be a harvester, b) familiar with policies to be 
upheld, c) a permanent resident of Hawai‘i, d) familiar with Forest Reserves under 
manager supervision, e) representatives from Hawai‘i an (3, lineal descendants) and Non-
Hawaiian (2, non-lineal descendants) community be present, f) a representative from 
each category be represented (hula, medicine, food, canoe, other), and g) if these groups 
are coordinated by managers an administrative assistant shall be appropriated to help 
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organize meetings, record notes, and share information between stakeholders, managers, 
and the public. If consultation groups are engaged on a permanent or temporary basis, 
within a centralized (O‘ahu) or decentralized (each island branch [O‘ahu, Hawai‘i, Māui 
nui, Kaua‘i) process, each group shall have an independent administrative assistant who 
will report to the head administrative assistant on O‘ahu within DLNR DOFAW. The 
function of the group is to provide guidance is setting statues for permit collection 
harvest, and to support administration in monitoring and advocating for best management 
forest practices when harvesting plants. 
State of NTFP market data 
Because commercial information was limited on permits, and accounted for less than 1% 
of requests, I went into the markets. I recorded that Hawai‘i NTFPs are being sold within the 
Hawaiian Islands and internationally. Many of the native species that are important culturally 
also are valued in formal markets. For example maile, koa, ‘ōhi‘a, palapalai, sandalwood are 
being harvested for commercial markets. As Nguyen et al. (2008) recognized plants sold at 
supermarkets as generalists and ethnic-specialist vendors in Chinatown have a specific clientele. 
I also found that ethnic-specialist vendors at Merrie Monarch focus on native species versus 
online markets are generalists. Also, permits filed annually from spring, the of time Merrie 
Monarch, to summer, when graduations and weddings are most frequent, coincide with peak 
market availability of plants, especially maile and palapalai. These plants are visible because 
they are in demand.  
NTFP monitoring by communities 
There is no monitoring of sales currently. This may be of interest to inform those that 
may not be aware of Federal or State regulations (for instance online local sale of endangered 
and threatened species for example, found a kauila pipe on Craigslist for purchase, as well as 
other native species).  
Cultural practitioners may be interested in monitoring cash sales of species that overlap 
with those used primarily for subsistence purposes (such as ‘opihi [limpet], limu, maile, ‘ōhi‘a, 
kiawe). Efforts are needed in concert with government agencies to get a full understanding of the 
dynamics of NTFP harvest, processing, and distribution, to understand how formal markets may 
be adding pressure to subsistence resources.  
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NTFP contributions to local economy 
Although market analysis has been previously conducted for the koa timber industry 
(Yanigida et al. 1993), some products in these reports are NTFPs (bowls, adornments, utilitarian 
items [cutting boards, pens]). NTFPs should be partitioned from these studies. Future NTFP 
market studies should similarly be dissected by practices such as hula, lei, food, medicine, 
building materials, and various cultural celebrations (Christmas [tree, wreaths], Japanese New 
Year). They each merit study.  
Lessons from harvester relationships with forests  
In Chapter Three I reviewed some of the relationships that harvesters have with the 
forest: when, who, why, where, and how collection occurs. Initial interviews with cultural 
practitioners and lei vendors informed a structured online survey I carried out. My findings point 
to the potential benefits of online permit access and highlight the need for managers to engage 
with harvesters to garner insights about limits, how to improve the fluidity of the permit process, 
and to communicate improvements to overall management approaches. Online permit access can 
support harvesters avoid penalties of harvesting without a permit outside of business hours, 
engaging with harvesters provides managers with knowledge of what and how harvest occurs 
(which is unknown), and these relationship upgrades transmission of information between 
administration and those in the field. The following are recommendations to support managers 
by reducing onsite workload, such as processing of personal permits, as well as increasing 
communication with harvesters to inform policy needs.  
Currently there is some direct public process that harvesters may participate in, for 
example contributing to public commentary on policy. As a suggestion managers may find it 
informative to formally engage harvesters who utilize forest reserves, to gain direct input on 
issues such as pricing of permits, negotiating of limits on various species, and how to educate the 
general public (non-harvesters) as to the importance of resources. Harvesters are invested in 
forest resources and managers have a fiduciary duty to their organizations and oversight policy. 
Working towards the common goal of monitoring forest resiliency is in the interest of both 
parties. 
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Online permit access 
To make access of permits easier for harvesters an online permit process should be 
implemented. Currently each  island has one office that provides personal permits. These office 
distances for rural communities can be a 2-hour drive one way (four hours roundtrip), must take 
place during standard business hours, and resources can be in closer proximity than the offices 
themselves. An online permit system can support rural communities, reduce the workload of in-
house administrative assistants, and may increase accuracy of future permit data. The current 
data system requires transcription of permit requests that are maintained in a backend datasheet. 
Making an online can allow direct input of information from the harvester to a system managed 
by the State.  
In addition to personal permits being available online, personal permits should also be 
valid for one year, as is done in Alaska. The department sends out a survey on the harvest of 
resources and after one-year harvesters submit information back with a return rate of 80% 
(personal communication; Jim Fall May 2017). The idea is a monitoring system where people 
self-record and send in logs yearly coupled with an annual permit. Because permittees can hold 
the permit for one-year,  when harvesters fill out the survey (which can be accompanied with a 
list of species already known to be harvested on lands managed by the State), they are able to 
accurately record what, when, how much resources, and for what products they gathered. This 
contrasts with the current situation in Hawai‘i, where persons must go in advance of knowing 
what is available in the forest (fruit, flowers, stems, etc.). Currently people request to harvest 
more plants than are harvested or use broad categories such as “foliage” which is not helpful to 
managing species.  
Engage harvesters to formally influence policy 
Within Hawai‘i Revised Statues Section 183-1.5 following watershed protection 
DOFAW is encouraged to generate revenue from forest resources in order to sustain operations. 
My recommendation is that consultation occur with those currently engaged in the permit 
system. In order to engage harvesters, contact information would be ideal which is not completed 
on permits analyzed. Another possibly is to generate a harvester e-mail list to request feedback 
on policies, procedures, and potential threats (such as invasive species, vandalism, or poaching) 
in forest reserve locations. Since harvesters did engage with both my online surveys 
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(Kamelamela 2011 and see Chapter Three), and a few responded to email list requests (which 
participants voluntarily signed up for) it seems a balance may be used to gather a wider range of 
views of persons interested in the formulation of policies. Potentially if an administration 
assistant was assigned to the task of managing the database and organizing year-round personal 
permits for harvesters this can streamline decision making and adaptive feedback loops 
substantially. 
Community-Based Cultural Forest Management Area  
With large Forest Reserve areas, limited staffing, and unique plants and needs for each 
island,  the building of Community-Based Cultural Forest Management Areas could be useful in 
facilitating the sustainability of native species valued for cultural subsistence. Vaughan and 
Blaich (2012) conducted a case study of “legislatively mandated collaborative creation of state 
law based on customary management” in coastal areas on Kaua‘i and identified that community 
developed rules are changed while in the process of becoming law. She concludes that 
integrating customary indigenous systems of natural resource management into state regulation 
is challenging. Main lessons shared for consideration of Community Based Cultural Forest 
Management Areas include (p.11-12): 
1) Policies that structure government institutions and decision-making processes may 
preclude integration of customary norms and favor certain coastal users over others, 
potentially exacerbating existing power inequities. 
2) While underlying principles of customary management can be achieved indirectly and 
translated into legal language, the complexity of resulting laws may render them 
ineffective, decreasing understanding of and compliance with new rules. 
3) Educational programs provide a better venue than regulations of many customary 
norms.” 
This case study highlights the requirement for subsistence fisherman to provide scientific studies 
affirming traditional knowledge of Ha‘ena as a hatchery whereas small businesses such as 
tourism operators were not required to evaluate their impacts on the resources by the state of 
Hawai‘i DLNR. I support Vaughn in her statement “At the beginning of any endeavor to create 
state rules based on customary management, it is important to recognize that formal regulation is 
not the end goal, but one tool of man for achieving broader purposes (p.13)” as it is not the end 
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of a means, it is a pathway. Vaughan affirms that educational and cultural reinforcement of 
customary values are impactful, more so, than regulations.  
My study affirms that cultural values in the forest continue to be impactful, that market 
distribution of NTFPs overlaps with cultural use, that Hawaiian cultural use connects with native 
and endemic species, and therefore harvester considerations should be included for future 
management of forest resources no matter how challenging. Keeping in mind that it is the 
educational and cultural reinforcements of customary norms that are most impactful, Community 
Based Cultural Forest Management Areas may provide an innovative and effective pathway to 
sustain the resilience of NTFPs in Hawaiian forests.  
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